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Boat-Deck of the “ Korea,” Looking Aft from the Steamship “ Sierra” of the Oceanic Line. Route: San Francisco, Honolulu and Australia, 


Bridge. Length, 400 feet; beam, 60 feet 2 inches; depth, 37 feet 2 inches; speed, 17 knots; tonnage, 6253 tons. 


Pacific Mail Steamship “Korea.” Route: Panama, San Francisco and Hong Kong. 
Length, 572 feet 4 inches; depth, 41 feet 10 inches; speed, 19 knots; tonnage, 11,276. 


Music Room, “Korea.” Boat-Deck of the “ Korea,’ Lookiig Forward. 
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Marine Transportation. 
THE AMERICAN MERCHANT MARINE. 

In almost every review of the American merchant 
marine that has been written during the four decades 
which have passed since the great civil war, all com- 
parisons of our standing and progress have referred 
back to the year 1861, in which the total tonnage of 
the United States had reached the figure, particularly 
remarkable for such an early day, of 5,539,813 tons. 
The war almost swept our merchant marine out of 
existence, such of it as was not hastily transferred 
to the protection of a foreign flag being captured or 
sunk by Confederate cruisers; and it has taken just 
forty-one years for our shipping to reach the standard 
of comparison of 1861. Iv 1902, for the first time we 
have passed the earlier mark, the total tonnage, for- 
eign, coasting and fisheries, sail and steam, amounting 
to 5,797,902 tons. From 1898 to 1902 the world has 
witnessed a _ period of extraordinary shipbuilding 
activity, in which our own shipbuilding yards have 
shared, the average annual output for this period being 
some 400,000 gross tons. The revival in our shipping 
industry is to be attributed primarily to the encourage- 
ment given by the government when it set about the 
great work of constructing our new navy. In anticipa- 
tion of a steady run of work on government ships, 
new plants equipped with the most modern appliances 
were laid down, and with the experience in steel ship- 
building thus acquired, our yards were soon in a 
position to receive orders for merchant ships also. 

Although the present article is devoted particularly 
to the merchant marine, the totals given above include 
every kind of shipping, whether coast line, inland 
river, lake or foreign, and before proceeding further it 
will be of interest to :zive the geographical distribution 
and the nature of this tonnage.as printed in the Report 
for 1902, of the Commissioner of Navigation. The 
distribution is as follows: Atlantic and Gulf coasts, 
2,978,876; Porto Rico, 6,180; Pacific coast, 741,825; 
Hawaiian Islands, 32,386; Northern Lakes, 1,816,511; 
and on the western rivers, 222,124 tons. Of the total 
shipping, 2,621,000 tons consists of sailing vessels 
and 3,177,000 tons of steamships; while the balance, to 
the extent of 679,000 tons, is made up of canal boats 
and barges. 

To-day the shipbuilding industry is in a flourishing 
condition. During the past year 1,491 vessels of a 
gross tonnage of 468,831 were built in this country. A 
list of all vessels of a thousand tons and upward, built 
during the year, shows that there were launched for the 
merchant marine sixteen vessels ranging from 2,036 to 
12,760 tons, making a total tonnage of 95,105 tons. Five 
steel ferry, river and bay steamers were built, of a 
total tonnage of 5,479 tons, and seven square-rigged ves- 
sels, aggregating 12,336 tons, together with twenty- 
one wooden schooners, aggregating 36,122 tons, and 
four rigged barges of 7,359 tons. It is interesting to 
compare these totals with those of the Great Lakes. 
The total seaboard tonnage in vessels of a thousand tons 
and over included fifty-three vessels of 156,431 tons, 
while the total tonnage built on the Great Lakes was 
made up of forty-one vessels of a gross tonnage of 158,- 
631 tons, thus showing that in point of total tonnage, 
shipping on the Great Lakes exceeded in new construc- 
tion last year that built for the deep sea service. 
Among the vessels included in these totals are the 
“Kroonland,” of -12,760 tons—the largest ocean steamer 
ever built in this country. The sister ship, the “Fin- 
land,” was launched during the year and is now in 
service. The ‘Korea,’ of 11,276 tons and 19 knots 
speed, Jaunched last year and now in service, has 
been followed this year by her sister ship the “Siberia.” 
These two are the largest and fastest merchant steam- 
ers of any nationality running on the Pacific Ocean. 
Another notable fact is that the two largest cargo 
steamers ever built in America, the “Shawmut” and the 
“Tremont,” both of 9,606 tons, are plying regularly on 
their routes between Puget Sound, Japan, China and 
Manila; while another notable fact is that the 
“Alaskan,” of 8,716 tons, built at San Francisco and 
now trading between Hawaii and the Atlantic coast, 
is the largest merchant steamer ever launched on the 
Pacific Ocean. Another noteworthy vessel is the seven- 
masted schooner “Thomas W. Lawson,” of 5,218 gross 
tons, which is the largest schooner and the’ second 
largest sailing vessel in the world. 

At the commencement of the fiscal year, there were 
under construction or contracted for, in our yards 
twenty-five steel steamships of 1,000 tons and upward. 
For the transatlantic trade there were seven large ves- 
sels, which included two 600-foot ships for the Atlantic 
Transport Line, of 13,400 tons; the “Finland,” of 12,760 
tons, for the International Navigation Company; the 
“Missouri” and ‘‘Maine,” of 9,800 tons. for the Atlantic 
Transport Line; and for the same line, two vessels of 
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8,900 tons, making a total of 76,960 tons for this trade. 
For the Trans-Pacific trade, there were two great ves- 
sels of 20,000 tons building at New London, Conn., to 
sail under the flag of the Great Northern Steamship 
Company. For the Trans-Pacific trade by way of 
Hawaii there was building the “Siberia” of 11,276 tons, 
to sail under the flag of the Pacific Mail Company; 
while for the Hawaiian coasting trade, two vessels of 
8,600 tons were under construction. For the coasting 
trade there was a 9,000-ton vessel for the Standard Oil 
Company, a 6,250-ton vessel for the New York and 
Texas Steamship Company, and a 5,252-ton ship for 
the Ocean Steamship Company, in addition to nine ves- 
sels of from 1,000 to 4,577 tons, making at total under 
construction for the coasting trade of 48,679 tons. 

In considering the important question of the man- 
ning of our ships, it is gratifying to learn that there 
is a marked increase in the percentage of American over 
seamen of foreign nationality. The returns compiled 
from the reports of shipping commissioners showing 
the nationality of seamen shipped on American vessels 
for the past nine years, prove that there has been an 
increase in the percentage of Americans from 31 per 
cent in 1894 to 35 per cent in 1901, and to 46 per cent 
in 1902. Out of a total of over 71,000 shipped in 1894, 
22,000 were Americans, 22,000 Scandinavian, 10,000 
British, 6,000 Germans, 865 Italians .and 628 were 
French; while various other nationalities together rep- 
resented a total of 9,000. In 1902, out of a total of 
over 108,000 shipped, 50,000 were Americans, 16,000 
Scandinavians, 14,000 British, 5,600 Germans, 2,300 
Italians, 576 French, and there were about 20,000 of 
mixed nationality. It must be understood that while 
there is a total of about 108,000 shipments, they really 
represent only about 24,000 seamen. Further proof of 
the greater interest. of Americans in their merchant 
marine and their tendency to seek employment therein 
is afforded by a table given by the Commissioner of 
Navigation, showing the nativity of men employed on 
654 sea-going American vessels. Out of a total of 
13,879 men, 5,455 dre Americans by birth or naturaliza- 
tion, 2,347 are British, and.the balance is made up of 
various nationalities. As the table does not include 
the masters of these vessels, all of whom must be 
citizens, it may be said that of the whole complement 
of these vessels, amounting to 14,536, forty-two per 
cent were Americans. 


SOME NOTABLE PASSENGER STEAMERS RECENTLY CON- 
STRUCTED FOR OUR FOREIGN TRADE. 


We have selected for illustration a few of the more 
notable of the passenger steamers recently constructed 
in American yards for our foreign steamship com- 
panies, and in this connecticn we give a list of the 
principal deep-sea shipping companies, in this country, 
showing the number of vessels owned by each, their 
gross tonnage, and the main routes on which they are 
employed. Of the vessels herewith illustrated, the 
largest, and because of the unexpectedly high speed 
developed the most notable, is the ‘Korea,’ one of 


TABLE SHOWING NUMBER AND TOTAL TONNAGE OF AMERICAN- 
BUILT SHIPS IN THE VARIOUS ROUTES. 


No. 
Gross . 
Name. Ves- Main Routes. 
sels. | TOnS- 
International Navi- New York—Southampton. 
gation Co.......... 10 .| 81,929 Antwerp. 
Pacific Mail.......... 17 | 70,970 | San Franeiseo—Pavama. 
Honolulu. 
A Hongkong. 
New York and Cuba New York—Havana. 
Mail ... Eanes 59.465 Mexico. 
American Hawaiian.| 9 {| 58,000 | New York—San Francisco. 
Honolulu. 
Southern Pac’fic.. .. 18 | 55,993 New York—New Orleans. 
Galveston. 
‘ Havana. 
Clyde Lines...........} 18 | 41,5: New York—Santo Domingo. 
Philadelphia. , 
Jacksonville. 
Merchants & Miners. | 16 {| 34,460 Baltimore—Boston. 
New York & ‘lexas 10 | 31,935 | New York—Galveston. 
Massachusetts SS. Co.! 5 | 3 ,185 Puget. Sound ae 
apan. 
Oceanic (Spreckels)... 7 | 30,296 San Francisco—Honolulu. 
Australia. 
Old Dominion ... 30 | 27,890 | Baltimore—Boston. 
Pacitic Coast SS. Co..| 13 | 21,848 San Francisco—Mexico. 
Brit. Colum. 
Atlantic & Caribbean 5 9,398 New York— Porto Rico. 
Venezuela. 
North American Mail] 3 9.150 | Puget Sound—Japan. 
China. 
Hongkong. 
American Mail.... ...|. 4 | 8,400 Peikatelphia t Jamaica. 
Panama Railway. . . 3 8,193 New York—Colon. 
Ocean Steamship Co..} 5 | 15,914 | New York—Savannah. 
U.8. & Porto Rico Ss. 
CO eis dines es tteeigs ota 6 | 15,318 | New York—Porto Rico. 
Metropolitan Steam- 
ship Co ............. 6 | 14,505 | Coasting. 
Cromwell Steamship 
Co ....... ieee she’s Si 14,155 | New York—New Orleans. 
Boston & Phila. SS. . 
Co........ Wes ee hee ess 11,544 Boston—Philadelphia. 


two sister ships built by the Newport News Shipbuild- 
ing Company for the Pacific Mail Steamship Company, 
in service between San Francisco, Japan and China. 
She has shown an average sea speed on the Pacific 
of 17.78 knots an hour. She is 572 feet 4 inches in 
length, 41 feet 10 inches in molded depth, and ona 
draft of 27 feet she has a displacement of 18,400 tons 
She has a coal bunker capacity of 2,600 tons and is 
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driven by twin engines of vertical, inverted, quadruple- 
extension type, with cylinders, 35, 50, 70 and 100 inches 
in diameter, and 66 inches stroke. Upon the trial ‘trip 
they indicated 17,902 horse power and drove the ship 
during the trial at a speed of 18 to 19 knots an 
hour. The boiler plant consists of six double-ended 
and two single-ended Scotch boilers arranged in two 
compartments. The boiler pressure is 200 pounds. 
The vessel contains accommodations for 210 first-class 
passengers, while the steerage has accommodations for 
54 white passengers and 1,144 Chinese. Limitations 
of space prevent any detailed descriptions of the ac- 
commodations and reference is made to the accom- 
panying illustrations, which explain themselves. As 
will be seen from the deck views, there is ample 
promenade space afforded on the boat deck. This 
vessel will shortly be joined on the route by a sister 
ship, the “Siberia.” The fleet of the Pacific Mail Steam- 
ship Company contains seventeen American-built ves- 
sels with a total of 70,970 tons. 

Although the most speedy of passenger vessels re- 
cently constructed, the “Korea” is not so large as the 
“Kroonland,” the “Korea” being of 11,276 tons, and the 
“Kroonland” is 12,760 tons. The “Kroonland” and her 
sister ship the “Finland” were built at Cramps’ yard, 
Philadelphia, Pa., for the International Navigation 
Company. She is a steel vessel of an over-all length of 
580 feet, a molded breadth of 60 feet and a molded 
depth of 42 feet, while her displacement is 23,100 tons. 
She is driven at a speed of 17 knots by two sets of 
triple-expansion engines with cylinders 32%, 54 and 
891%4 inches, by 42 inches stroke. Their indicated 
horse power is 10,200. The boiler plant consists of 
nine single ended Scotch boilers working under a pres- 
sure of 170 pounds. Their heating surface is 22,400 
square feet, and their grate area 643 square feet. The 
passengers are carried on the promenade, the upper 
and saloon decks amidships. There are berths for 364 
first-class passengers, 190 second-class possengers and 
about 1,000 third-class passengers. These fine vessels 
are sister ships to the “Vaderland” and. the -“‘Zeeland,” 
which were built on the Clyde for the same company 
in 1900. The fleet of the International Navigation 
Company consists of twenty-four ships of 180,639 total 
tonnage. Of these, ten ships, of 81,929 tons, fly the 
American flag. 

One of the largest and most efficient steamship com- 
panies operating on the Pacific is the Oceanic Steam- 
ship Company, who for a great many years worked 
their service to Honolulu, New Zealand and Australia 
by two ships, the “Alameda” and “Mariposa,” built at 
the Cramps’ yard. With the rapid expansion of our 
southwestern Pacific trade the company completely 
overhauled these two vessels and gave an order to the 
Cramps for three much larger and faster sister ships, 
one of which, the “Sierra,” is herewith illustrated. 
This very handsome craft is a fwin-screw ship of 6,253 
tons. She is 400 feet long, 50 feet 2 inches broad and 
has a molded depth to the spar deck of 37 feet 2 inches. 
Her engines are of the triple-expansion vertical type, 
with cylinders 28, 46 and 75 inches diameter by 48 
inches stroke, with a. total indicated horse power of 
8,000 and capable of driving the ship at a speed of 17 
knots an hour. The distance from San Francisco via 
Honolulu, Samoan Islands, and New Zealand is 7,200 
knots, and the trip.is made at an average speed of 
15 knots ‘for the whole distance. These vessels were 
constructed under Lloyds’ rules and in accordance with 
the requirements of the United States Navy laws as 
regards auxiliary cruisers. They are of the very first 
class in every respect, having a double bottom, electric 
light, and cold storage. To render them thoroughly 
comfortable during the hot weather in crossing the 
line, there are no staterooms below the main deck, 
all of these being on the upper and promenade decks. 
and they are provided with specially large square port- 
holes and a perfect system of ventilation. There is a 
particularly large deck space for promenading. A 
steamer sails from San Francisco to the Samoan 
Islands, New Zealand and Australia once in three 
weeks; to Honolulu every ten days; and to the island 
of Tahiti once a month. The fleet consists of seven 
steamers of a combined tonnage of 30,296. 

The increase in our trade with the West Indies conse- 
quent upon the Spanish war necessitated the construc- 
tion of: several new vessels to meet the increased de- 
mand of both freight and passengers. As representative 
of these new vessels we present illustrations of that 
very fine ship “Morro Castle,” a vessel of 6,004 tons 
gross and of 8,280 tons displacement. The ‘‘Morro Castle” 
is 416 feet long, 50 feet broad and 36% feet in molded 
depth. She was built by the Cramps in 1900. She is 
built with a double bottom and seven steel bulkheads 
to the main deck. The main engines are of the ver- 
tical, four-cylinder, triple-expansion type, designed to 
indicate 8,000 horse power at 100 revolutions under a 
working steam pressure of 170 pounds. The cylinders 
are 32, 52, 60 and 60 inches diameter by 42 inches 
stroke. Accommodations are provided for 104. first- 
class, 60 intermediate. and 44 second-class passengers, 
and the ship carries a crew of 117 persons. The average 
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sea speed of this vessel is 17 knots per hour. In closing 
this article, attention is drawn to the fact that the 
two largest and most important vessels building in 
American yards for an American company are the 
great unnamed vessels now upon the stocks at New 
London, Conn. As these remarkable vessels call for 
more lengthy treatment they are described in a sepa- 
rate article of this issue. 
OOo 
THE TWO GREAT FREIGHTERS FOR THE PACIFIC 
TRADE. 

It is a curious fact that the two most nc-_uble ships 
under construction in American yards for the Ameri- 
can merchant service are probably the two least 
known to the American public. This is to be explained 
by the fact that both the owners and the builders of 
these ships have gone about their great task in a 
very quiet way, and made no effort to draw attention 
to its importance, and the somewhat unprecedented 
character of the enterprise which has called these ves- 
sels into existence. 

The last of the transcontinental lines to be built 
to a deep-sea terminus on the Pacific coast was the 
Great Northern Railroad. This road, which owes its 
existence to the energy of Mr. James J. Hill, is re- 
puted to be the best constructed and equipped trans- 
continental line across the United States; for being 
the latest to be constructed, it naturally embodies the 
most modern ideas and improvements in railroad con- 
struction. The road has a terminus at Seattle, perhaps 
the finest harbor on the Pacific coast, and it was nat- 
ural, in view of the easy grades, heavy steel and solid 
roadbed of the new line, and its consequent facilities 
for handling a voluminous and heavy traffic, that its 
owner should look to a furtherance of its’ interests 
by building a line of steamers to share in the undoubt- 
edly large future trade with the Orient. An unex- 
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We present an inboard profile of the vessel, with the 
various decks and compartments filled with freight 
or occupied by passengers and crew, as they will 
be when the vessel is traveling with a full cargo and 
passenger list; and from this drawing one gets a 
very graphic idea of the enormous proportions of the 
vessel. From the outer bottom to the navigating 
bridge there are no less than eleven distinct decks or 
platforms. First we have the outer bottom of the 
ship; 6 feet above that is the inner bottom, which 
forms the floor of the ship; then follow, all within the 
plated structure, the orlop, lower, between, main, 
and upper decks. All these decks are of steel plating, 
and the whole inclosed structure is 56 feet in height. 
Above the upper deck, and in their order, are the 
promenade deck, the upper promenade deck, and the 
boat deck, the boat deck being 2514 feet above the 
promenade deck, or 81% feet above the keel; while 
another 8 feet above this, or say 90 feet above the 
keel, is the navigating bridge. Now, since the vessel 
at her full draft will draw 33 feet, it follows that the 
navigating bridge will.be 57 feet above the water- 
line; and since she draws only 17 feet in the light 
condition, the same bridge, when the vessel is running 
light, will be 73 feet above the water, and the passen- 
gers on the upper promenade deck will be 65 feet 
above the waterline. This means that at a medium 
draft of say 22 feet, the passengers can promenade 
at a height of 60 feet above the sea level. Now, it 
has been ascertained by observations that the very 
heaviest waves seldom exceed 30 feet in height; and 
hence passengers on these ships, even in the stormiest 
weather, will be able to look down upon the Pacific 
rollers from a point of observation 30 feet above their 
crests. The decks above the upper deck, which do 
not extend the full length of the vessel, but only for a 
certain distance amidships, are devoted entirely to the 
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struction considerably stiffer and stronger than any 
vessels built for the American merchant marine. The 
outer plating of the ship’s bottom is of 14-inch steel, 
and the shell plating is strengthened by an additional 
strake of 1-inch plating at the main and upper decks, 
while continuous, 1-inch stringer plates are worked 
from stem to stern along these two decks as a stiffen- 
ing to the regular deck plating, which on the main 
deck is 16-20 of an inch in thickness, and on the 
upper deck is 18-20 of an inch. The ship is strength- 
ened against hogging and sagging strains by a continu- 
ous central, longitudinal bulkhead reaching from keel 
to upper deck. Longitudinal bulkheads have been 
used between adjacent engine rooms in other ships, 
but this is the first vessel that we know of that has a 
complete web of steel from upper deck to keel, and 
from stem to stern. This bulkhead is of %-inch 
plating at the top and bottom, and a *%-inch plating 
throughout the intermediate decks. The vessel also 
receives great longitudinal strength from a new sys- 
tem of stanchions and girders. Instead of using a 
large number of ordinary pipe or tube stanchions 
spaced at frequent intervals, there are three lines of 
heavy box section stanchions, measuring 13x24 inches 
in section. These stanchions are spaced 20 feet apart, 
longitudinally, and the deck loads of the deck above 
them are carried by means of continuous lines of 
13x24-inch box girders. This is not only an economi- 
cal distribution of material, but it adds enormously 
to the longitudinal stiffness of the vessel. The longi- 
tudinal bulkheads necessitate double hatches, and 
there are in the ship no less than fourteen cargo 
hatches. As we have stated, the vessel is designed to 
meet the special requirements of the Oriental trade, 
and one pair of hatches is made of sufficient length 
to enable a locomotive to be lowered complete into 
the hold. Under a horse power of 11,000 the sea 
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Length, 580 feet ; beam, 60 feet ; depth, 42 feet ; speed, 17 knots ; tonnage, 12,760 tons. 


pected feature of the new shipping venture was the 
enormous size of the ships that were proposed and 
quickly contracted for. For instead of these vessels 
being, as one would expect in what might be termed 
an infant enterprise, of moderate proportions, Mr 
Hill ordered two vessels which will be about equal in 
total carrying capacity to the largest vessels ever 
constructed. 

Another curious feature in connection with these 
ships is that an entirely new company, the Eastern 
Shipbuilding Company, was formed expressly for the 
purpose of constructing them, and that this company 
took the contract before it possessed plant, or equip- 
ment, or even the ground on which to build them. 
After a thorough survey of the Atlantic coast line, a 
site was chosen opposite New London, Conn. The 
vessels were designed by Mr. William A. Fairburn, 
naval architect, under the supervision of Mr. C. R. 
Hanscom. 

Apart from their great size, “the New London 
ships,” as they are popularly called, embody several 
features of construction and internal arrangement 
which render them of special interest. Their dimen- 
sions are, length 630 feet, breadth 73 feet, and molded 
depth 56 feet. On a draft of 33 feet the displacement 
will be 33,000 tons, and on a maximum draft of 361% 
feet the displacement will be 37,000 tons, or within 
870 tons of the displacement of the “Cedric” on the 
same draft, the “Cedric” being the largest vessel 
afloat. In length and breadth the New London ships 
are less than the “Celtic” and “Cedric,” which are 
700 feet in length by 75 feet in breadth; but the 
plated or molded depth will be greater by 6 feet 
8 inches, the plating being carried up everywhere to 
the upper deck, which is flush throughout the whole 
length of the ship. The greater depth and more bulky 
model of the new ships account for their nearly equal- 
ing the longer and broader White Star boats in displace- 
ment. 


first and second class passenger accommodation. The 
passengers are not only separated from the noise and 
general inconvenience incident to the operation of the 
vessel; but being amidships, they are removed from the 
vibration of the propellers, and are subject to but little 
of the pitching motion of the vessel. Accommodations 
are provided for 150 first-class passengers, 100 second- 
class passengers, 100 third-class passengers and 1,009 


steerage. There are also quarters for the accommoda- 
tion of 1,200 troops. The total cargo capacity is 
20,000 tons. 


Referring to the inboard profile, the vessel is pro- 
portioned as follows: First we have the 6-foot double 
bottom, which contains the trimming and ballast tanks 
for trimming the vessel and giving her ample stability 
in the light condition. The engine and boiler space and 
the coal bunkers are amidships, extending between the 
double bottom and the main deck. With the exception 
of the space occupied by engines, boilers and coal, the 
space below the main deck is given up entirely to cargo, 
one series of compartments on the boat being devoted to 
cold storage and the storage of silk from the Orient. 
The main deck forward of the engines and boilers is 
occupied by the crew, cargo and cattle, and the space 
aft of the engine is devoted to second-cabin passen- 
gers and to the steerage passengers. Forward on the 
upper deck is a deck-house filled with refrigerating 
machinery, and aft on this deck are the second cabin 
smoking room and ladies’ room, while astern is the 
laundry and steering gear. Amidships on the main 
deck are the first-class dining saloon, lavatories, first 
cabin staterooms, galley, and the officers’ rooms. On 
the promenade deck amidships are the library, a series 
of first-class passenger staterooms, and a .children’s 
room. On the upper promenade deck are the first cabin 
staterooms, smoking room and barber shop, while 
on the boat deck are the chart house and accommoda- 
tions for the captain and officers. 

It is claimed that the new vessels are in their con- 
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speed of the ships is expected to be about 14 knots 
an hour. 

_—_—_————__2++ oe ————___——_——_ 
THE LATEST OF THE FAST TRANSATLANTIC LINERS. 

The “Kaiser Wilhelm II.,” which will shortly sail 
for this port, was built at the Vulcan yards, Stettin, 
by the same firm that has built the “Kaiser Wil- 
helm der Grosse,” the “Deutschland” and the ‘“Kron- 
prinz.” It is for this reason, and because of the 
uniformly good results obtained with these vessels, 
that the new ship is expected to develop the horse 
power and to show the high speed contracted for. In- 
deed, if she lives up to the record of her predecessors, 
she will greatly exceed her contract requirements in 
these respects. Her advent, moreover, should serve 
to settle all doubts as to whether high-speed transat- 
lantic liners of this type are paying investments. On 
a round trip made in the “Deutschland” of the Ham- 
burg-American Line by a representative of this jour- 
nal, a sum of $200,000 was taken in for passenger 
fares alone. As the total expenses including every 
fixed charge of the round trip were $100,000, or 
slightly under, there was a profit of about $100,000 for 
the single trip to Europe and back. 

The building of high-speed liners is first and last a 
business proposition, and although it has been claimed 
that the companies that run these vessels are willing to 
suffer a financial loss on the ships themselves, for the 
sake of the great prestige and the advertisement which 
they secure, it may be taken for granted that if the 
ships already constructed had not been a paying propo- 
sition per se, the “Kaiser Wilhelm II.” would never 
have been built. 

The new vessel is constructed with the usual double 
bottom. The molded depth is 44 feet 2 inches, and it in- 
cludes four separate decks, the plating extending to 
the upper deck. This portion of the hull is divided 
by sixteen transverse bulkheads, all of which extend 
to the upper deck, while there is a longitudinal bulk- 
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head extending throughout the 
length of the two engine rooms, 
thus forming four separate com- 
partments for the engines. The 
large accommodations of the vessel 
are accounted for both by her great 
length and beam, and by the fact 
that she carries one deck more than 
is usual in vessels of this class. 
Above the upper deck. which is, as 
we have seen, flush with the top of 
the ship's plating. there is first a 
spar deck, carrying a midship deck- 
house which is 49 feet in breadth 
and 443 feet in length. and a poop- 
house which is 79 feet in length. 
The roof of the midship’ deck-house 
extends for the full width of the 
ship and reaches over the poop, 
which it entirely covers, thus form- 
ing a promenade deck. which is 538 
feet in length. Upon this there is 
a deck-house 438 feet in length. 
Above this deck there is the upper 
promenade deck. and over this is 
the boat-deck. It will thus be seen 
that these four decks above the up- 
per deck provide several wide. and 
sheltered promenades at the sides 
of the deck-houses, a feature which 
will be greatly appreciated by those 
who have traveled on_ previous 
steamers when they carried a fuil 
passenger list. 

The dimensions of the “Kaiser 
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“Deutschland” were constructed and 
during their subsequent operation, 
that in them the builders of marine 
engines had reached the limit of 
desirable size. ‘There are on that 
ship two engines, one on each shaft, 
and together they have indicated 
under favorable conditions as high 
as 38,000 horse power, or 19,000 
horse power on each shaft. When 
it was determined to make the 
“Kaiser Wilhelm II.” the fastest 
vessel afloat, it was necessary to 
provide engines of 40,000 contract 
horse power, which, judging by the 
performance of previous engines, 
meant about 45,000 horse power in 
actual service. It was realized that 
this great power would have to be 
subdivided among more than two 
engines, in order to keep down the 
size and weight of individual parts. 
The plan determined upon was to 
use four engines in four separate 
water-tight compartments, two en 
gines being coupled in tandem on 
each shaft. As arranged, there is 
in each engine room a complete 
four-cylinder, quadruple-expansion 
engine working on three cranks, 
The accompanying view is taken 
from the front end of one pair of 
engines, and shows them in the rel- 
ative position they occupy in the 
(Str Fs WY: ship. Steam is admitted to two 


Wilhelm ITI.” are length 70614 feet, 


high-pressure cylinders, 37.4 inches 


breadth 72 feet. molded depth 44 ‘The dotted line indicates size of opening between hull and sternpost in the * Deatechland ” (ag first built) whose sternpost in diameter, which are set immedi- 
feet 2 inches. and displacement 26,- and rudder were. carned. awav.last spring, Note the extension of ship’s plating to sternpost across lower half of ately above the first intermediate 
000 tons. Comparing these figures opening, with a view. td. strengthening construction and guarding against similar injury to “* Kaiser Wilhelm IT.” cylinders, which are 49.2 inches 


with those given in the table for 


the: others creat tranedtlantie liners THE PROPELLERS AND STERN CONSTRUCTION OF “KAISER WILHELM II.” 


it will be seen that she is 214 feet 

longer. than the “Oceanic;” but she has 3 feet less dations for 554 people at one sitting. The great- 
beam than the “Cedric” and about 10.000 less displace- est interest in this ship naturally centers in the 
ment than the latter ship. Her estimated speed of engine and boiler rooms, and on the accompanying 


PARTICULARS OF: RKECENT TRANSATLANTIC LINERS. 


Name of Ship. Luc§nia. wilhetm der Oceanic. | D es Reeapeing Cedric, unos L 
! 

Tih Wears teak rere 1893 1898 1899 1900 1901 1902 1902 
Length over all... 6 oe... Secieus bad atslagies aie es «| 625 ft. 648 ft. 6in. | 704 ft. 684 ft. 663 Tt. 700 tt. 706 ft. 6 in.’ 
Breadth... oo... eee .| 65 ft.3 in, 66 ft. 68 ft. 4 in. 67 ft. 66 ft. 95 tt. 72 ft. 
Molded depth ; 41 ft.6in, | 43 ft. 49 ft. aft. | 4 ft. 49ft.4in. | 44 ft. 2in. 
AMAUQNE .. 0c cecerecceeseres teceee seeceeseeees 29 ft. 28 ft. 32 ft. 6 in. att. | tt. 86 ft.6in, | 29 ft. 
DisplaceMent....cccceececececeeeeesees ‘veeceee.{ 19,000 tons | 21,880 tons | 28,500 tons | 23,620 tons | 21,300 tons | 37,870 tons | 26,000 tons 
Horse power ........5660 ccc see eeee ie o'ole fu sharers 30,000 30,000 27,000 38,000 36,000 16,000 * #40,000 


BCG, cen age sn siesnse acre winiesceainieiessteiare Waar ws 22.01 knots | @knots | 20.7 knots | 2.5'knots | 2.5 knots | 16 knots | *2%3.5 knots 


* Both likely to be exceeded in service. 


2314 to 24 knots is half a knot greater than that of the page we present a fine view of the engines as they 
next two fastest vessels. the “Deutschland” and the will appear when completely erected on board the 
“Kronprinz Wilhelm.” The ship will accommodate a_ ship. It became evident, both when the engines of the 
large number 
of passengers, 


in diameter, the common _ pis- 
ton-rod of these two cylinders 
being connected to a com- 
mon crank shaft. From the first intermediate the 
steam passes to the second intermediate adjoining it, 
which is 74.8 inches in diameter, and thence it is led 
to the low-pressure cylinder, which is 112.2 inches in 
diameter. The common stroke of the four cylinders 
is 70.8 inches. As may be imagined, the dimen- 
sions of the shafting are very large, the crank 
shaft of the forward engine being 20.87 inches 
in diameter, and that of the after engines 25 
inches in diameter. Each engine is provided with 
its own separate condenser, containing 11,732 square 
feet of cooling -‘surface. The bronze screw pro- 
pellers are 22 feet 914 inches in diameter. It should 
be mentioned that particular attention was paid to the 
construction of the crank and propeller shafting, the 
former being made of: nickel-steel with a breaking 
strength of 38% tons per square inch, the complete 
crank of one set of engines weighing in all 114 tons. 
The thrust shaft is also of nickel-steel, while the in- 
termediate shafts are of Siemens-Martin steel and the 
propeller shaft of crucible steel. The ingot for the 
yropeler shaft, which weighs 80 tons, was cast with 
the contents of 1,768 steel-smelting crucibles, the 
work requiring the attention of 490 men for half an 
hour’s time. 
The boiler 


775° being car- 
ried in the 
first class, 343 bs ; 
in the second = 
class, and 770 i j 
in the third 
class. The 
ship’s comple- 
ment is the 
largest of any 
ship in the 
world, consist- 
ing of 48 engi- 
neers and 
greasers, 2 2 9 
stokers and 
trimmers, 170 
stewards and 
waiters, 61 
cooks and 46 
sailors. Other 
novelties are a 
children’s — sa- 
loon, a Vienna 
café and a grill 
room, placed 
on the upper- 
most deck of 
all. The first- 
elass dining 
room will he 


] installation is, 
of course, a 
very powerful 
one. and con- 
sists in all of 
nineteen sepa- 
vate boilers. In, 
the first boiler 
room there are 
three double- 
ended boilers, 
in the second 
boiler room 
three double- 
ended and 
three single- 
ended boilers, 
and the same 
in the third 
boiler room, 
while in the 
fourth or for- 
ward room 
there are three 
double - ended 
and one single- 
ended boilers. 
This arrange- 
ment has been 
chosen with a 
view to facili- 


the biggest ating the 
afloat, having Vangth, 700} feet; breadth, 72 feet; depth, 44 feet 2 ches; displacement, 26,000 tons ; contract horse power, 40,0U0 ; extimated speed, 23) Knots, transpor- 
@:¢:¢'0/m 1/0’ “KAISER WILHELM II.” WHICH WILL BE THE FASTEST STEAMER AFLOAT. tation of the 
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coal from the bunkers to the foot-plates—a most im- 
portant consideration in a ship of this size. The boiler 
pressure adopted is 225 pounds per square inch. The 
total grate area is enormous, being 3,121 square feet, 
as is also the total heating surface of 107,643 square 
feet. 

It is an interesting fact that this new vessel will 
not make use of forced draft, but wi'l be driven en- 
tirely under natural draft, the North German Lloyd 
Company being strongly opposed to the use of forced 
draft in any form whatever. This, of course, necessi- 
tates a proportionately larger grate surface and heat- 
ing surface, and a more liberal allowance of space for 
beiler room installation. Thus the Hamburg-Ameri- 
can liner ‘‘Deutschland,”’ which has indicated 38,000 
horse power under forced draft, has only 2,188 square 
feet of grate area, and 85,468 square feet of heating 
surface, as compared with the “Kaiser Wilhelm II.,” 
which for a contract horse power of 38,000 to 40,000 
will require 50 per cent more grate surface, and about 
25 per cent more heating surface. It is easy to see 
from the figures we have given that the new ship is 
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a giant unit, compared with which the figure of the 
average man seems puny. 

On the “Kronprinz Wilhelm,” of the North German 
Lloyd Line, which steamship we have taken for the 
purpose of instituting our comparisons, some 19,800 
pounds of fresh meat and 14,300 pounds of: salt beef 
and mutton, in all 34,100 pounds of meat, are eaten dur- 
ing a single trip from New York to Bremen. This enor- 
mous quantity of meat has been pictured in the form 
of a single joint of beef, which, if it actually existed, 
would be somewhat iess than 10 feet high, 10 feet long, 
and 5 feet wide. If placed in one end of a scale, it 
would require about 227 average men in the other end 
to tip the beam. 

For a single voyage the ‘“Kronprinz Wilhelm” uses 
2.640 pounds of ham, 1,320 pounds of bacon, and 506 
peunds of sausage—in all, 4,466 pounds. Since most 
of this is pork, it may well be pictured in the form of 
a ham. That single ham is equivalent in weight to 374 
average hams. It is 7, feet high, 3 feet in diameter 
and 2 feet thick. 

The poultry eaten by the passengers of the steamer 
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The potatoes required far outweigh any other single 
article of food contained in the store:ooms; for their 
entire weight is 61,600 pounds. If it were possible to 
grow a single tuber of that weight, it would have a 
height of 14 feet and a diameter of 7 feet. 

The butter, too, if packed into a single tub, would 
assume large dimensions. This single tub would con- 
tain 6,600 pounds and would be 6 feet high. 

Of dried fruit, 2,640 pounds are eaten, and of fresh 
fruit 11,000 pounds, in all 37,400 pounds. If this fruit 
were all concentrated into a single pear, its height 
would be 7 feet, and the width at the thickest part 
5 feet. 

Whole lakes of liquids are drunk up by the thirsty 
passengers and crew. No less than 425 tons of fresh 
water are required, which occupy 14,175 cubic feet and 
would fill a tank 25 feet in diameter and 30 feet high. 
The 1,716 gallons of milk used for drinking and baking 
would be contained in a can 6 feet 1 inch in diameter 
and 1114 feet high. The gallons and gallons of wines, 
liquors, and beer consumed should dishearten the most 
optimistic temperance advocate. Under the joyous ti- 
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A GRAPHICAL COMPARISON OF THE PROVISIONS OF A TRANSATLANTIC LINER. 


likely to exceed her contract horse power and speed 
by a very wide margin, and we fuliy expect that after 
a voyage or two she will be indicating not less than 
45,000 and possibly as high as 47,000 horse power, with 
a corresponding speed of 24 to 24% knots an hour. 
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PROVISIONING A LINER FOR A SINGLE TRANS- 
ATLANTIC TRiP. 

The Book of Genesis does not record the tonnage of 
tie huge vessel which finally stranded on Mount Ararat, 
after finishing the most wonderful voyage ever de- 
scribed in the annals of mankind. But it is quite safe 
to assume that the dimensions of the Ark, that old-time 
floating storehouse, are exceeded in size by the largest 
of steamships now crossing the Atlantic: 

Not the least striking evidence of the size of these 
modern monsters of the deep is afforded by the vast 
quantities of food which must be taken aboard for a 
single six-day trip across the Atlantic. For the 1,500 
passengers and the several hundred men constituting 
the crew, carloads of food and whole tanks of liquids 
are necessary. To enumerate in cold type the exact 
quantities of bread, meat, and vegetables consumed in 
2. weekly trip would give but an inadequate idea of the 


storing - ity of a modern liner. We have, there- 
fore, pr a picture whieh graphically shows by 
compar th the average man the equivalent of the 
meat, } . and breadstuffs, as well as the liquors 
used. kind of food has heen concentrated into 


during a trip to Bremen or New York weighs 4,840 
pounds. This being the turkey season of the year, sup- 
pose that we show these 4,840 pounds of poultry in the 
form of a turkey, dressed and ready for the oven. The 
bird would be a giant 10 feet long, 8 feet broad, and 5 
feet high. 

Sauerkraut, beans, peas, rice, and fresh vegetables 
are consumed to the amount of 25,320 pounds. Packed 
for market, these preserved and fresh vegetables would 
be contained in 290 baskcts of the usual form, which 
piled uv make a very formidable truncated pyramid. 

The quantity of eggs required is no !ess startling 
than the quantity cf vegetables; for some 25,000 are 
needed to satisfy the tants of passengers and crew. 
Eggs are usually packed in cases, 30 dozen to the case. 
The “Kronprinz Wilheim,” when she leaves New York 
or Bremen, must therefore take on board 69 of these 
cases, which have been shown in a great pile, 23 cases 
high and three cases wide. 

The bakers of the ship find it necessary to use 33,000 
pounds of fiour during the trip. In other words, 169 
barrels are stowed away somewhere in the hold of the 
big ship. 

Besides the foods already enumerated, 1,980 pounds 
of fresh fish and 330 pounds of salted fish are eaten 
during the six-day voyage. ‘The total amount of 2,310 
pounds would be equivalent to a single bluefish 20 feet. 
long, 5 feet in greatest diameter, and 1% feet broad. 
Such a fish compares favorably in length, at least, with 
a g00d-sized whale, 
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tle of “beverages” the following items are to be found 
in the purser’s account-beck: 


Champagne .............. eee eee 850 bottles. 
Clareti (Aiea otras ae 980 bottles. 
Madeira, sherry, etc............. 135 bottles. 
Rhine and Moselle wines........ 1,700 bottles. 


Rum and cordials......... bn layers 769 bottles. 
Mineral water ................. 5,250 bottles. 
Beer «in: Kegs. isc. esagesclawsadas 2.960 gallons. 
Beer in bottles.................. 600 vottles. 

Suppose these things tc cCritk were contained in 
one claret bottle. Some iiea of the hugeness of this 
bettie may be gained when it is considered that its 
height would be over 24 feet and its diameter over 6 
feet. 

In order to cool the wines and the beer, as well as to 
preserve the fresh meats, vegetables, eggs and fruit, 33 
tons of ice are needed. That seems a small quantity, 
and, in truth, it is. But the “Kronprinz Wilhelm” has 
also refrigerating machines, which have cut down the 
quantity of ice which it is necessary to take on board. 
The 33 tons of ice actually consumed, however, would 
make a column 37 feet high. 

Compared with these vast quantities of food, the live 
stock of Noah’s Ark must pale into insignificance. It 
must. not be forgotten, however, that in provisioning a 
liner an allowance is made for accidents, which may 
prolong a voyage over many days. lor thai reason 
not all, but only the major portion of the food taken 
aboard is consumed, 
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Lake Transportation. 


THE DEVELOPMENT OF TRANSPORTATION ON THE 
GREAT LAKES. 
BY WALDON FAWCETT. 

The commercial chronicle of the United States rec- 
ords no more remarkable evolution than the develop- 
ment of transportation on the Great Lakes, extending 
as it does over littke more than half a century, yet 
characterized 
by a series of 


radical innova- 
tions in’ the 
types of craft 


employed. 
During the 
latter part of 


the last cen- 
tury the whole 
tendency on the 
Great Lakes, as 
in the realm 
of salt-water 
shipping. was 
toward a grad- 


ual increase in VS os ee 

the size of ves- : | hee Try ey: 
sels. The ex- WU TU ere eet TT 
tent of this 


progression is 
evidenced by 
the fact that 
in the ten years 
from 1890 to 
1900 the stand- 
ard type of 
freight - carry- 
ing steamer 
increased from 
approximately 
300 feet in length to a length of 500 feet, while 
the dead-weight carrying capacity was extended from 
2,500 to 7,000 gross tons. In other words, the steel 
steamer ‘“Matoa,” which at the opening of the final 
decade of the century was the largest freighter in 
service, was 290 feet in length, 40 feet beam and 21 
feet depth, whereas the steamer “John W. Gates,” the 
vessel which upon her completion in 1900 marked the 
attainment of the maximum size in lake cargo carriers, 
is 498 feet in length, 52 feet beam and 30 feet molded 
depth. 

Of late, however, there has been a change of ideas 
as to the best size for lake cargo carriers. The con- 
struction of freighters, 500 feet in length, was aban- 
doned and there was a return to the vessel of more 
moderate size. Few, if any, of the vessels added to 
the lake fleet during the past year or two have exceeded 
450 feet in length. and a considerable number of the 
new ships are 
under 400 feet 
in length. 

The reason 
for this unex- 
pected change 
of policy is 
found in the 
navigation con- 
ditions on the 
Great Lakes. 
The 500 - foot 
ship was plan- 
ned in the day 
when a channel 
twenty feet in 
depth through- 
out the entire 
length of the 
lakes was re- 
garded as a 
certainty of 
the immediate 


future; and 
when ship- 
builders and 
owners real- 


ized that they 
could not hope, 
for a long time 
to come, for 
more than 
eighteen feet 
depth of water 
under the most 
favorable con- 
ditions, they 
began to build smaller vessels. The largest of 
the later vessels are 436 feet in length over all, 
50 feet beam and 28 feet depth. A steamer of this 
size has, on a draught of 18 feet, a carrying capa- 
city of approximately 6,200 gross tons and costs 
complete $260,000. Another class of freighters is 
roade up of 400-Soot vessels of the same beam and 
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Length over all, 386 feet; breadth, 44 feet; depth, 26 feet ; 
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depth as the carrier previously described. The reduc- 
tion in length reduces the carrying capacity to 5,600 
tons, but each hull entails for construction an outlay 
of $20,000 less than that mentioned as the cost of the 
vessel 436 feet in length. 

Unfortunately, it has never been found possible to 
accurately measure the entire water-borne commerce 
of the Great Lakes, but the statistics compiled by the 
Uniled States government officials at the Sault Ste. 


Marie Canal—the water gateway connecting Lakes Hu- 
ron ancl Superior, through which passes perhaps 
half of the commerce of the unsalted seas—indicate 
how rapid has been its growth. In the year 1881 
the total amount of freight passing the Sault was 
1,567,741 tons; in 1891 it was 8,888,759 tons; and in 
1901, the last calendar year for which statistics are 
available, the aggregate was 28,403,065 tons. In other 
words, the traffic in 1901 was more than three times 
that a decade before and eighteen times that a score of 
years since. 

Passenger travel on the Great Lakes has also expe- 
rienced remarkable growth. There are connecting 
lines of fast passenger steamers between the principal 
cities, such as Buffalo and Cleveland, Buffalo and De- 
troit, Cleveland and Detroit, and Chicago and Milwau- 
kee, and also there are in service exclusively passen- 
ger steamers which make regular through trips be- 
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Length, 414 feet; beam, 50 feet; draught, 18 feet; tonnage, 3,955 net; speed, 12 miles an hour. 


TYPICAL LAKE FREIGHT STEAMER “BRANSFORD.” 
tween Buffalo and Chicago. The Sault Ste. Marie sta- 
tistics, which recorded the passage through the canals 
during the season of 1901 of upward of 60,000 passen- 
gers, chronicle, of course, but a fraction of the whole 
passenger travel, and it is estimated that the passenger 
steamers of the vast inland waterway carry annually 
hetween a quarter of a million and one-third of a mil- 
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tonnage. 4,000; horse power, 8,000; draught, 16 feet 8 inches; speed, 22 miles an hour, 
“WESTERN STATES,” ONE OF THE LATEST OF THE LAKE PASSENGER STEAMERS. 


DECEMBER 13, 1902. 

lion people. The side wheel steamer is still favored for 
passenger service on the lakes. Some years since there 
were constructed at Cleveland two very large and mag- 
nificent steel passenger steamers of the ordinary propel- 
ler type, which are in many respects counterparts of the 
best modern ocean liners, and these vessels now carry 
annually about 20,000 passengers between Buffalo and 
Chicago; but the innovation in design was not gener- 
ally adopted by lake navigation interests. Indeed, 
there have 
been completed 
during the past 
year the two 
largest side- 
wheel steamers 
ever construc- 
ted for fresh- 
water service. 


These vessels 
are the steam- 
‘ers “Eastern 
States” and 
“Wes ern 
States,” and 


they are now 
in daily service 
between’ Buf- 
falo and De- 
troit. Each is 
366 feet in 
length, 55 feet 
in beam and 
1914 feet deep. 
Each vessel is 
driven by in- 
clined, three- 
cylinder, com- 
pound engines, 
to which steam 
is supplied 
from eight boilers, and this machinery is designed to 
enable the vessel to make the run of 256 miles from 
Detroit to Buffalo in twelve hours under almost any 
weather conditions. Each of these steamers represents 
an investment of about $640,000. 

An interesting demonstration of the sustained speed 
of the typical side-wheel steamer in lake service was 
made upon the occasion of the memorable race on Lake 
Erie something over a year ago, in which test of speed 
the steamer “City of Erie” defeated the ‘“‘Tashmoo,” 
another side-wheeler, by the narrow margin of 45 sec- 
onds in a run of one hundred miles. It may be noted 
for purposes of comparison that both vessels are of 
the same length. The “Erie” has a displacement of 
2,000 tons as against 1,200 tons in the case of the 
“Tashmoo,” but counterbalancing this inequality is the 
fact that the winner has engines of 6,000 horse power 
as compared with machinery of 2,800 horse power 
possessed by 
the “‘Tashmoo.” 
The “City of 
Erie,’ which 
by reason of 
her achieve- 
ment upon this 
occasion is 
claimed to be 
the speediest 
passenger 
steamer on the 
Great Lakes, 
attained a rec- 
ord speed of 
22.93 miles per 
hour. 

The growth 
of steel ship- 
building on the 
Great Lakes 
has, of course, 
more than kept 
pace with the 

e expansion of 
es the fresh-water 
= fleet. In the 

“7 ] spring of 1899 
the seven or 
eight principal 
shipbuilding 
corporations on 
fresh water, 
including the 
largest plants 
where steel 
tonnage is 
constructed, were merged into a combination known 
as the American Shipbuilding Company. Five of 
the plants were put in at valuations close to or 
exceeding $1,000,000 each and the lowest was $750,000. 
The consolidation gave the company control of eleven 
of the leading drydocks on the lakes, for, as on the 
Atlantic coast, each yard of any size has one or two 
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drydocks con- 
nected therewith. 

The plants and 
property of this 
particularly in- 
teresting com- 
bination or 
“trust,” located at 


Detroit, Lorain, 
Cleveland, Bay 
City, Mich., Chi- 
cago, West Supe- 
rior, Wis., and 
Buffalo, are now 
estimated to be 
worth more than 
$15,000,000. Dur- 


ing the fiscal year 
ending June 30, 
1902, the corpora- 
tion built at its 
several plants 
forty-one’ vessels 
having an aggre- 
gate of 198,500 net 
tons capacity on 
18 feet draught, 
while there were 
yet under’ con- 
struction and un- 
completed on that 
date thirty vessels of 139,000 tons aggregate carrying 
capacity. At the time of its formation the combination 
above mentioned absorbed all the leading steel ship- 
building institutions on the lakes; but so rapid has 
been the growth of independent plants since that time, 
that these individual establishments now have in the 
aggregate a building capacity equal to upward of one- 
half of that of the consolidated shipyards. 

A most interesting phase of the development of 
transportation and kindred activities on the Great 
Lakes is found in the increasing degree of attention 
given by the powerful steel-vessel building inter- 
ests of the interior to the construction of steamers 
designed for salt-water traffic or for both lake and 
ovean service. Vessels of this type are proving par- 
ticularly profitable to their operators by reason of the 
fact that they may be transferred to the Atlantic 
coasting trade during the winter months, when navi- 
gation on the lakes is impossible. In order to pass 
through the Welland and St. Lawrence canals, a ves- 
sel must not exceed 270 feet in length, and the carry- 
ing capacity of such a craft is approximately 3,000 tons. 
It may be noted in passing that the season of naviga- 
tion on the lakes has been lengthened materially of late 
years. Many vessels are put in service earlier than 
formerly, and with the gradual disappearance of the 
old craft has come a disposition to have the carriers 
brave the elements until late in the autumn. 

or 

THE DEVELOPMENT OF THE. AUXILIARY YACHT. 

Your true sailorman, with his inborn love of the sea, 
always looks askance at 
a yacht that depends 
for its motive power upon 
anything more than well- 
trimmed sails and nature’s 
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own motive power, the 
wind. To him it is .the 
very fickleness of the 


breezes, the uncertainty of 
the tides, currents, and va- 
rious elements that go to 
render navigation difficult, 
that constitute half of the 
charm of yachting, for is 
it not in the: careful ob- 
servation of these. and in 
the accumulated experi- 
ence of many_ seasons’ 
cruising in foul weather 
and fair, that he develops 
that confidence, resource- 
fulness, forethought and 
presence of mind that go 
to make up the successful 
yachtsman? On the other 
hand, in this busy, work- 
aday age, when we are in 
such a hurry to accumu- 
late our store, big or little, 
as the case may be, of this 
world’s wealth, we have 
come to begrudge even 
the all-too-brief hours that 
we give to recreation; and 
the long delays which are 
inevitable on a= sailing 
yacht through failing 
winds, or foul] tides. have 
led to the experiment of 
introducing a limited 
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or of being able 
at the close of 
a day’s sailing to 
enter a crowded 
harbor and come 
to one’s mooring, 
with canvas all 
stowed and every- 
thing made snug 
before the moor- 
ing is picked up, 
has appealed so 
strongly toa large 
number of yachts- 
men, that the 
auxiliary sailing 
vessel is becom- 
ing increasingly 
popular. The aux- 
iliary power 
varies from. the 
small gasoline en- 
gine of the knock- 
about to the large 
steam engine of 
the big cruising 


Tonnage; 2,008; speed, 22.9 mules an hour. 


“CITY OF ERIE,” THE FASTEST STEAMER ON THE LAKES. 


amount of steam or other mechanical motive power 
on sailing yachts. The great convenience of being 
able to continue on one’s course in calm weather at 
from one-half to two-thirds the ship's sailing speed, 
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Feathering Propeller of the “Ariadne,” With the Blades 
Thrown Parallel with the Keel for Sailing. 


Length over all, 131 feet ; waterline leugth, 110 feet ; beam, 26 feet ; depth, 19 feet ; draft, 14 feet. Compound engine : High pressure, 9 inches ; 


low pressure, 19 inches ; stroke, 14 inches. 


THE AUXILIARY SCHOONER YACHT “ARIADNE” MAKING 12 KNOTS UNDER SAIL ALONE, SPEED UNDER 


STEAM, 8 KNOTS, 
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schooner. 

The accompany- 
ing illustrations 
show one of sev- 
eral large auxil- 
iary cruisers which have recently been built in 
this country for American yacht owners. The 
“Ariadne,” which is from designs by Tams, Lemoine 
& Crane, is a steel vessel 110 feet in length on the 
water line, 131 feet over all, with 26 feet beam, 3 
molded depth of 19 feet and a draft of 14 feet. Her 
sail plan is such as would be given to a large cruising 
schooner of the ordinary type, and in her cruises with 
the New York Yacht Club this summer she has shown 
that in a strong reaching breeze she is capable of 
overhauling and passing such fast racing schooners 
as the “Muriel” and “Elmina.” In addition to her 
ample sail plan, she carries a compound engine with 
cylinders 9 inches and 19 inches in diameter, with a 
stroke of 14 inches. Steam is provided by an Almy 
water-tube boiler with 17 square feet of grate sur- 
face; and under steam alone she is capable of a speed 
of 8 knots an hour, or say two-thirds of her sailing 
speed under favorable conditions. 

The accommodations of the “Ariadne” include five 
staterooms, three bathrooms and a main saloon for the 
owner, and five staterooms, a messroom, and a bath- 
room for the officers, besides twelve swinging berths 
in a large forecastle for the crew. The main saloon 
is located just forward of the mainmast, while adjoin- 
ing it and extending aft is the owner’s 12 by 12 state- 
room, and a connecting bathroom. The headroom 
throughout is 7 feet 6 inches. The engine space, the 
coal bunkers, with a capacity of 23 tons, the galley, 
pantry, and the working end of the vessel are forward 
of the main saloon. She has water tanks with a capac- 
ity of 3,500 gallons, and 
ice-boxes capable of holding 
four tons of ice. She is 
also furnished with an 
electric light plant, an 
evaporator, a distiller, and 
a complete system of steam 


heating. 
Of course, the placing on 
board of boiler, engine, 


coal bunkers, and a screw 
propeller was done with a 
sacrifice of some sailing 
speed when the vessel is 
under canvas; but the 
sacrifice is not large con- 
sidering the great conven- 
ience secured in cruising, 
the estimated difference be- 
ing from a knot to a knot 
and a quarter per hour. 
One of the most difficult 
problems to solve in a ves- 
sel of this type is that of 
reducing the resistance 
offered by the propeller, 
owing to its drag upon the 
water when the vessel is 
under sail alone. From the 
time when auxiliary power 
was first introduced on 
sailing vessels, various ex- 
pedients have been resorted 
to in the endeavor to re- 
duce this drag, such as 
allowing the propeller to 
revolve idly, or providing 
a well at the stern through 
which it could be wun- 
coupled and lifted clear of 
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the water. 


navy, among 
which was the 


The method adopted on the “Ariadne,” 
of which we present a detailed drawing, is one that 
was designed and patented in 1868 by Mr. R. R. Bevis, 
a former manager of Messrs. Laird’s building estab- 
lishment in Great Britain. This type was fitted by 
that firm to several auxiliary cruisers in the British 


sure and two low-pressure. 
bine is placed on the central shaft and the two low- 
pressure turbines on the two outer shafts. 
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thus three propeller shafts in all and three screws on 
each shaft, making nine screws in all. 


The “Tarantula” is 160 feet long and 16 feet beam. 


corvette ‘‘Cal- 
liope,’ which 
it will be re- 
m embered, 
was present at 
the _ terrific 
hurricane at 
Apia in the wa- 
moan Islands, 
when so many 
American  ves- 
sels were lost, 
and barely 
managed to 
steam out 
against the 
hurricane into 
deep water. 


The object of 

the device is 

to enable the 

angle of the blades of a propeller to be al- 
tered, while they are in place under water, 
to the pitch most suitable for working with 
steam under varying circumstances, as well 
as to feather them in a fore-and-aft direction 
when the vessel is under sail, and the steam 
power is not in use. The propeller blades 
are rotatabie on their axes, and they are moved 
by a pair of levers which are attached to a 
yoke at the outboard end of a rod that passes 
entirely through the propeller shaft into the 
engine rcom. Here the interior rod is coupled 
by means of a pin, sliding in a slot cut 
through the propeller shaft, to an _ outer, 
threaded sleeve, which is capable of fore-and- 
aft movement on the propeller shaft by means 
of a thread cut on the shaft. This sleeve is 
formed with a pinion on its outer periphery 
which is engaged by a spur wheel that can be 
operated by hand. To feather the blades, that 
is, to place them with their surfaces approxi- 
mately parallel with the keel of the chip, the 
sleeve is moved forward into the position 
shown in our drawing. When it is desired to 
use steam power, the sleeve is screwed back 
upon the propeller shaft, forcing the interior 
rod to the rear, and by means of the connect- 
ing levers swinging the propeller blades 
around to the proper angle of pitch. The con- 
necting levers, arms, etc., are entirely inclosed 
with the hollow boss of the propeller, and it 
will be seen that when the blades are in the 
fore-and-aft position, the drag or friction of 
the propeller is reduced to a minimum. 
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Of the three high-speed yachts to be fitted 
with the Parsons marine steam turbine, two 
have up to the present been launched. They 
are the “Ta- 
rantula,” own- 
ed by Col. H. 
McCalmont, M. 
P., and the 
“Emerald,” be- 
longing to Sir 
Christo 
pher Furness, 
M. P. The ‘“‘Ta- 
rantula” is of 
very special 
design, having 
been built on 
the lines cus- 
tomary to all 
vessels of the 
torpedo - boat 
class. As re- 
gards the hull 
and boilers the 
Tarantula” is 
in fact identi- 
cal with all 
first - class tor- 
pedoboats. The 
‘oiler is of 
the Yarrow 
water - tube 
type. She is 
driven by 
three turbines, 
one high-preg: 


The high-pressure tur- 


There are 
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Her designed speed was 24 knots and her horse power 
is estimated as a little over 2,500. 

The “Emerald” will displace 756 tons and her indi- 
cated horse power is expected to be about 1,500. The 
propelling machinery consists of three sets of steam 
turbines, each driving one length of shafting—one 


central and 
two side shafts 


—one_ipropel- 
ler of about 3 
feet diameter 
being attached 
to the center, 
and two _ pro- 
pellers, each of 
about 20 inch- 
es diameter, to 
each of the 
side propeller 
shafts. All the 
propellers of 
the “Emerald” 
are of mangan- 
ese bronze. 
The hull has 


Length, 160 feet; beam, 16 feet; designed speed, 24 knots. 
ENGLISH TURBINE YACHT “TARANTULA.” 


as 


\ 


iN 


been specially 
strength- 
ened to. pre- 
vent any vi- 
bration in the structure from the great speed 
at which the shafts will revolve. Her over-all 
length is about 236 feet, beam 28 feet 8 inches 
and molded depth 18 feet 6 inches, giving a 
tonnage of about 756 tons yacht measurement, 
and her speed will be 16 knots. At her 
launching her owner, Sir Christopher Furness, 
remarked that about all the Hon. C. A. Par- 
sons, Messrs. Stephen and himself had in view 
in fitting the “Emerald” with turbines was to 
put into the vessel such power as would enable 
her to steam at the highest rate compatible 
with entire freedom from vibration. He be- 
lieved that object would be attained and, still 
further, he believed as a business man, and 
as one engaged with ships and shipping, that 
the steam turbine would practically revolu- 
tionize yachting and yacht owning in the 
United Kingdom. 

The third yacht, the “Lorene,” is being built 
to the order of Mr. A. L. Barber, of New York. 
She will displace about 1,400 tons and she will 
be 260 feet 8 inches long and 33 feet 3 inches 
beam. The hull and boilers are being con- 
structed by Messrs. Ramage & Ferguson, of 
Leith, Scotland, and her turbine machinery 
will come from the Parsons Marine Steam Tur- 
bine Company. Mr. Barber’s yacht is expected 
to be launched shortly. 

—_ ——_———9+ 0 > 
THE APPLICATION OF TURBINE PROPULSION 
TO PASSENGER VESSELS, 
BY HENRPERT C. FYFE. 

Up to the present moment there have been 
built eight vessels that have been fitted with 
the Parsons marine steam turbine, while five 
are now in process of construction. The first 
was of course the little “Turbinia,” launched 
in 1896 and in her day the fastest vessel afioat, 
her maximum horse power being 2,300 and 
speed 34% 
knots. Next 
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came H. M. S. 
“Viper,” whose 
maximum 
speed was 
39.113 knots or 
nearly 43 stat- 
ute miles, the 
horse power 
being 12,300; 
and H. M. S. 
“Cobra,” whose 
maximum 
was 35.6 knots. 
The “Viper” 
was lost dur- 
ing the British 
naval maneu- 
vers in the 
summer of 
1901, owing to 
her striking a 
rock in a thick 
fog, while the 
“Cobra” went 
down off the 
outer Dowsing 
Shoal while on 
her way from 
the Tyne to 
Portsmouth on 
the Ist of Sep- 
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tember, 1901. In 1901 the “King Edward” was built, 
the first passenger vessel to be fitted with the Par- 
sons turbine. This year (1902) .a companion vessel 
to the “King Edward,” the “Queen Alexandra,” has 
been built, as well as a destroyer, H. M. S. “Velox,” 
fitted both with reciprocating engines and turbine 
machinery, and two turbine yachts, one for Col. Me- 
Calmont, M. P., the “Tarantula,” and one 
for Sir Christopher Furness, the ‘“Emie; 
ald.” The turbine boats under construc- 
tion are H. M. S. “Eden,” destroyer, H. M. 
S. “Amethyst,” third-class cruiser, one 
yacht for Mr. A. L. Barber, of New York. 
and two passenger steamers of about 8,000 
horse power for the Chatham & Dover ani: 
Southeastern Railway Company, for the 
Dover-Calais Channel service, and the 
other for the London. Brighton and South 
Coast Railway for the Newhaven-Dieppe 
service. 

It is to the “Queen Alexandra” that we 
desire to draw especial attention in the 
present article. The “Queen Alexandra” 
was built by Messrs. William Denny Broth- 
ers, of Dumbarton on Clyde, Scotland, who 
also buiit the “King Edward” and who are 
building the two new turbine cross channel 
boats of about 8,000 horze power. The ma- 
chinery was made by the Parsons Marine 
Steam Turbine Company, of Wallsend-on- 
Tyne. When the “King Edward” started 
running in 1901, the Earl of Glasgow said 
that she would create a revolution in the 
coast passenger carrying trade on the 
Clyde, and she has certainly proved very successful, 
both as regards speed and coal consumption. On one 
season’s work she ran ten more miles than a paddle- 
boat of about the same dimensions and speed (the 
“Duchess of Hamilton”) with a coal consumption of 
480 tons less. The “Queen Alexandra” is generally 
very similar to the “King Edward,” but of larger 
dimensions, her length being 270 feet, breadth molded 
32° feet and depth to promenade deck 18 feet 9 inches, 
and to main deck 11 feet 6 inches. In appearance she 
strongly resembles a small cross-channel steamer. A 
long shade deck, on which the boats are carried and 
upon which passenz¢rs are allowed to promenade, is 
& new feature of the vessel. The boiler, which is a large 
double-ended one having a funnel at each end, was sup- 
plied by Messrs. Denny & Company, and the turbines, of 
which there are three. by the Parsons Marine Steam 
Turbine Company. 
Wallsend-on. |; 
Tyne. The total | 
ratio of steam ex- 
pansion is about 
125 fold as com- 
pared to the 8 to 16 
fold in triple-expan- 
sion reciprocating 
engines. There are 
one high-pressure 
and two low-pres- 
sure turbines, the 
high-pressure one 
being in the center 
line. Eazh drives 
one shaft, the cen- 
ter one having one 
propeller and the 
outside ones two, 
mai:ing five propel- 
lers in all. At or- 
dinary steaming 
rato the ~avolu- 
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Teneth. 270 feet: 
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tions of the center shaft are 900 and each of the side 
shafts 1,000 per minute. 
The “Queen Alexandra” on her trial made 21.63 


knots, with the central turbine making 750 revolutions 
and the outside turbines 1,100 revolutions, thus beat- 
ing the “King Edward,’ whose maximum is 20.40 
knots, and proving herself to be the fastest excursion 


THE FIVE PROPELLERS OF TURBINE YACHT “EMERALD.” 


steamer in the world. Her usual speed is 21 knots. 
Both vessels only run on the Clyde during the summer 
months, and their running was regular anil without 
a hitch. The “Queen Alexandra’s” astern turbines 
which are placed inside the exhaust ends of the low- 
pressure turbine cylinders, reverse the action of the 
two outer shafts. 

At the autumn meeting this year of the British Asso- 
ciation at Belfast, the Hon. C. A. Parsons said that 
the adoption of the steam turbine system in vessels of 
large size, such as Atlantic liners, cruisers and battle- 
ships, would be attended with greater proportional ad- 
vantages than in the case of smaller vessels. The 
large turbines would be cheaper to build, would be 
lighter, and would occupy less space in proportion to 
power. The design of such large turbines presented 
no difficulties bevond those alreadv surmounted, and 
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TURBINES OF THE “QUEEN ALEXANDRA,” 
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“QUEEN ALEXANDRA.” 
beam, 32 feet; depth, 11 feet 6 inches; speed. 21.63 I---te 
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the greater size permitted the adoption of important 
features for the further reduction of coal consumption. 
He said that if the ‘““King Edward” had been fitted with 
balanced twin triple-expansion engines of the most 
improved type, and of such size as would consume all 
the steam the existing boiler could make, the best 
speed she could possibly have obtained would have 
been 19.7 knots against the 20% knots 
actually done by the ‘King Edward,” 
showing an increase of speed of eight-tenths 
of a knot. This difference corresponds to 
a gain per indicated horse power in favor 
of the turbine steamer of 20 per cent. It 
would hardly have been possible to drive 
the “King Edward” at 20% linots with 
ordinary engines, owing to the extra weight 
of the machinery and the necessarily in- 
creased displacement. The attempt to do 
so could only have resuited in the speed 
being obtained at an enormously increased 
fuel cost and a ruinous expenditure of coal 
and the like on service. The “Queen Alex- 
andra’s” coal consumption, it may be men- 
tioned, has proved quite as economical as 
that of the “King Edward.” 

It may be interesting to mention that 
the Lancashire and Yorkshire Railway 
Company has recently sent an invitation 
to shipbuilding firms throughout the king- 
dom for designs and tenders for a new 
steamer for their Irish Sea service. Pro- 
posals are invited for the ordinary twin- 
screw reciprocating engines and also for 
steam turbine propelling engines. The 
speed desired is 19 knots. The question of propellers 
is one to which Mr. Parsons has devoted considerable 
attention, and he has made many experiments in order 
to discover both the right number of propellers and 
the best shape for each different class of vessel. The 
“Turbinia” originally had but one screw, which was 
driven by a single turbine engine at a speed of from 
2,000 to 3,000 revolutions per minute. 

Many experiments were made with screw propellers 
of various sizes and proportions, but the Lest speeds 
were quite disappointing. Mr. Parsons found that the 
excessive slip of the propellers beyond the calculated 
amount and their inefficiency indicated a want of 
sufficient blade area upon which the thrust. necessary 
to drive the ship was distributed; in other words, 
that the water was torn into cavities behind the blades. 
A radical alteration was made in the “Turbinia.’ 

Three separate 
turbines were in- 
stalled, one high 
pressure, one in- 
termediate pres- 
sure and one low 


pressure, each of 
which drove one 
propeller shaft, 


with three screws 
on each shaft. The 
“Turbinia” wes 
therefore driven 
through the water 
by nine screws, and 
the result was that 
she showed a great 
gain in speed; and 
held for a while the 
distinction of being 
the fastest vessel of 
any type in the 
world. 
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Railroad Transportation. 


A RIDE TO CHICAGO AND BACK ON THE LOCOMOTIVE 
OF THE TWENTIETH CENTURY LIMITED. 

Time was when a passenger who wished to ride on 
the locomotive could obtain a seat in the cab for the 
mere proffer of a cigar. That, however, was long 
before the day of mile-a- 
minute trains. With the 
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men are expected to make up, if possible, any time 
lost through unavoidable delays, some remarkable run- 
ning has been done. Thus, the Pennsylvania train on 
August 4, 1902, ran from Fort Wayne to Crestline, 
131.4 miles, with one stop for water, in two hours and 
nine minutes, an average speed of sixty-one miles per 
hour; while even finer was the performance of the 


increasing speed and 
growing density of mod- 
ern traffic, the restrictions 
that guard the “man at the 
throttle’ have grown in 
severity, until to-day the 
private office of the presi- 
dent of the railroad is 
more easy of access than 
the locomotive cab of the 
humblest work train on his 
road; while as for a seat 
in the cab of an Empire 
State Express or a Twen- 
tieth Century Limited, it 
is a positive fact that the 
letters of request for a 
trip of this kind on file in 
the company’s offices—all 
politely refused—are often 
subscribed by names that 
are not unknown to fame 
on both sides of the At- 
lantic. 

Just how necessary is 
this precaution, the writer 
realized when he was 
flashing by the three hun- 
dred and thirty signals be- 
tween Albany and New 
York, at from seventy to 
seventy-five miles an hour, 
and noted that no sooner 
was one signal seen by the 
engineer and verified by 
his fireman, than he was 
watching intently for the 
next; the successive sig- 
nals swinging into sight around the curves, often at 
less than minute intervals. The man who holds that 
$400,000 train and the priceless lives of its passen- 
gers in his hand, must have no inquisitive and lo- 
quacious layman at his elbow; nor must the fireman, 
who is satisfying the hunger and thirst of a boiler that 
is eating up, hour by hour, the fuel and water demands 
of a 1,500-horse power locomotive. 

It was with some such thoughts as these that the 
Editor of the ScienTiric AMERICAN recently climbed 
into the cab of the Twentieth Century Limited, pre- 
sented a letter from Vice-President Brown of the road, 
shook hands with Engineer Sherwood (who, by the 
way, has been at the throttle of fast New York Cen- 
tral trains for an unbroken period of thirty years) and, 
comfortably set- 
tled at the front 


end of the _ fire- 
man's”. seat, com- 
menced the first 


stretch of 143 miles 
of his 980-mile trip 
to Chicago. 

A word just here 
as to these Twen- 
tieth Century. 
trains. For several 
years past the fast- 
est expresses have 
taken .wenty-four 
hours to run from 
New York to Chi- 
cago; but last 
spring the New 
York Central and 
Pennsylvania roads 
agreed to run a 


train each way 
daily in twenty 
hours. The Penn- 


sylvania road has 
the shorter but 
more hilly route, 
covering 920 miles; 
the distance over 
the New York Cen- 
tral and Lake 
Shore route being 
980 miles. The trains are ordinarily made up of four 
cars weighing 240 tons, although, as we shall see, they 
include, over a large portion of the distance, a diner, 
and on the New York Central system an extra sleeper. 
which bring up the total train load to over 350 tons. 


The running speed on the latter road, including stops, 


is slightly under fifty miles an hour; but as the engine- 


See | 


Cylinders, 21 by 26 inches ; drivers, 79 inches diameter ; weight of engine, 176,000 pounde ; heating surface, 3,505 square feet ; grate area. 50.3 


square feet ; steam pressure, 200 pounds ; tractive effort, 25,850 pounds. 


THE LOCOMOTIVE ON WHICH THE FAST RUN FROM ALBANY TO NEW YORK WAS MADE. 


New York Central train, when with four and five cars 
it made up fifty-eight minutes from Rhinecliff to Buf- 
falo, a distance of 350.4 miles, the speed, excluding 
seventeen minutes in stops, being 59.4 miles an hour. 
On another occasion this train left Syracuse fifty-one 
minutes late with five cars weighing 300 tons, and al- 
though taking on an additional fifty-ton car at Albany, 
passed Yonkers, 275.5 miles from Syracuse, on time. 
Excluding six minutes in stops, this is an average of 
60.74 miles an hour, which was maintained in spite of 
the fact that there were no less than sixteen slow- 
downs. 

On the round trip from New \xork to Chicago 
the writer spent just half the time, or twenty hours, 
in the cab, and rode on six different locomotives. For 


Albany to Spuyten Duyvil, 131.7 miles, was run in 131 minutes. ‘Excluding the time lost in eight slowdowns, the average running speed was 68 miles per hour; weight 
of train, 3524, tons ; of engine, 144 tons. 


THE TWENTIETH CENTURY LIMITED MAKING UP TIME BETWEEN ALBANY AND NEW YORK. 


the whole round trip of 1,960 miles a dozen locomo- 
tives are required, the average distance of each run 
being about 163 miles. For the run to Albany one of 
the magnificent Central Atlantic type engines, designed 
last year especially for the heavy express serviceof the 
road, was coupled on. These are the most powerful fast 
express engines in the world. The object aimed atin the 
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design was to provide a huge boiler with sufficient heat- 
ing surface to insure a plentiful supply of steam at 200 
pounds pressure, under the most exacting conditions of 
service. Ample grate and firebox surface are secured by 
extending the firebox across the frames, the internal 
width being 6 feet 3% inches, and the length 8 feet. 
The barrel of the boiler is 6 feet in diameter, and the 
heating surface reaches 
the enormous total of 3,505 
square feet. The 21x26-inch 
cylinders would, at maxi- 
mum effort, easily slip the 
four-coupled drivers; and, 
accordingly, by means of 
an air cylinder acting on 
a lever, an additional 10,- 
000-pound load can_ be 
thrown on the drivers, in- 
creusing the tractive ef- 
fort to 25,350 pounds. 

Of course, for such an 
engine a schedule speed of 
fifty miles an hour with a 
227%4-ton train was mere 
play; the opportunity to 
see what these engines can 
do whcn called upon for a 
supreme effort was to 
come on the return trip. 
Mr. Sherwood expressed 
regret that, being on time, 
he had no chance to “show 
what she could do,” and 
on our nodding approving- 
ly at the gage, which, in 
spite of the easy labors of 
the fireman, stood steadily 
at 200 pounds or slightly 
over, the latter patted the 
huge boiler affectionately 

ep as one might a favorite 
SCL FIM. NY: horse, remarking that the 
difficulty was “to keep her 
cool’”—which the fluttering 
pop-valve proved to be 
true. The predominant im- 
pression, apart from the 
locomotive, left by this ride up the beautiful Hudson 
Valley, is of the magnificent condition of the roadbed 
and the faultless disposition of the signals. As we 
swung grandly around the curves or swept into the 
stretches of tangent, the signals stood out—first the 
“distant,” then the “home’—sharp and insistent against 
the background. By the law of the road the fireman must 
verify each signal as a check upon the engineer; and at 
the proper moment to catch the earliest sight of a “dis- 
tant,” he would step to the window and shout “Right,” 
announcing the signal, if it stood on a curve, a second 
or two before it came in the line of the engineer’s vision. 

Albany was reached at 5:33, two minutes ahead of 
time; and after a meal in the diner we boarded the 
engine—another of the Atlantic type—at Utica, for the 
experience of a 
dash by night in 
a crack express. 
The fifty - three 
miles to Syracuse 
dre timed to be 
done in sixty-three 


minutes; but as 
some ten minutes 
are lost through 


the streets of Syra- 
cuse, and other 
minutes in various 
slowdowns, some 
very fast miles are 
covered. We were 
a trifle late in 
starting, and _ the 
engineer explained 
that as it was elec- 
tion night, and he 
would have to run 
‘*‘dead slow”’ 
through the crowd- 
ed streets of Syra- 
cuse, he would do 
some fast running 
so as to have a few 
minutes in hand. 
Here then was the 
chance of a life- 
time—a seat in the 
most powerful ex- 
press engine in the world; a heavy train of 300 tons 
behind it; an engineer vouched for by the conductor 
as “nervy and fond of fast running;” a stretch of 
downgrade just a few miles ahead for a racetrack; and 
a night of impenetrable darkness to lend the last touch 
of half-fearful suspense to the trip. We gathered way 
quickly to a speed of a mile a minute, and before one 
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had got his nerves quite to the sticking point, the fire- 
man shouted that we were on the downgrade. The ac- 
celeration was rapid, and our stop-watch timing (the 
fireman calling off the mileposts) soon showed that we 
were making eighty-three miles an hour. That six-mile 
run by night was certainly the most thrilling experi- 
ence in high-speed travel of a lifetime. We have stood 
at night on the bridge of the “Deutschland” when, with 
the “Kaiser Wilhelm” at her heels she was rushing at 
27 miles an hour through a fog that shut the fore- 
castle deck from _ view; and again when, to 
test her rough-weather ability, she was making 
twenty-four miles an hour against a full southwesterly 
gale; but from the standpoint of pure sensationalism 
those experiences were tame compared to this wild 
ride by night through the Mohawk Valley. To the 
writer, who was not by any means a stranger to loco- 
motive riding, the experience was simply terrific—im- 
possible of adequate description to the traveler whose 
gage of greater speed is the slightly increased swaying 
of a Pullman car. The sensations of such a ride strike 
at every avenue to the emotions; ear, eye, and touch 
are violently assailed. For the ear-there is a “clang 
and clash and roar,” so loud that one has to 
shout into the ear to be heard—there is the concus- 
sion of the moving parts of the engine—the jangling 
of metal against metal—the crashing impact ‘of the 
driving wheels and trailers upon the track—while 
above all this strident orchestra, like some great organ 
note, is heard the deep, sustained roar of the ex- 
haust from the smokestack. For the sense of touch 
there is the amazingly rough riding of the engine 
which, compared with a nicely-poised Pullman car, is 
as the movement of a springless farm wagon to a rub- 
ber-tired carriage. The unevenness of the track, slight 
as it is, is but little absorbed by the stiff locomotive 
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against the window of his cab) in the material, the 
men, and the management of that most wonderful of 
modern creations, a first-class trunk railroad. 

The perfect faith of the engineer in the system was 
strikingly brought home ‘on the return trip from 
Chicago. A delay in Cleveland had put the train 
twenty-five minutes late, and time was being made up 
with a powerful, Prairie-type, six-coupled, ten-wheeled 


engine with 20x 28-inch cylinders and boiler to match, - 
-The engineer had congratulated us on the fact that be- 


cause of the delay we should see some fast running, and 
we had just snapped the stop-watch on a two-mile run 
at seventy-eight miles an hour, when “Red” shouted the 
fireman, and with brakes hard down, we pulled up 
at a wayside station signal for orders. As we were 
starting again, the fireman courteously showed us the 
order, which read that from So-and-so to So-and-so the 
east-bound track was closed, and east-bound trains 
would use the west-bound track; No. 26 (our train) to 
have right-of-way over all trains. “What! Does this 
mean that we shall run against. the traffic?” “It does.” 
“But, surely, not at this speed.” ‘Indeed, we shall.” 
And indeed we did; for full out came the throttle, 
and soon we were sweeping into darkness (on the 
cther fellow’s track, mind you) with nothing between 
us and Heaven-knows-what but the faithful watchful- 
ness of a train dispatcher, sitting in his office a hundred 
miles or more away. Sublime faith in a marvelous sys- 
tem, we thought, as we settled down for the only un- 
comfortable quarter of an hour of the whole trip. 
Twelve miles further on we passed the obstruction—a 
disabled freight train—and switched back to our own 
track. 

Leaving the engine at Buffalo we crept at midnight, 
from the dirt and din of the cab, very tired, 
into the comfort and sweet linen of a _ lower 
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resistance of dragging a train round a six-degree curve 
is equal to a rise of about ten feet to the mile. The 
estimate, however, is made for the fifteen-mile speed 
of freight trains, and for an express at seventy-five 
miles an hour it will be vastly greater. Exactly what 
it amounts to can only be conjectured; but its equiva- 
lent in grades would represent a track with decided 
gradients and with no downgrade to compensate. The 
engine was handled with the consummate judgment 
born of long experience. For the most part the throttle 
was three-quarters open, and the cut-off at one-third 
stroke. At the running speed, which finished with a 
burst from Yonkers to Spuyten Duyvil of 14.13 miles 
in 11:5 minutes (73.72 miles an hour over heavy curva- 
ture), the engine, under 203 to 204 pounds of steam, 
which she carried steadily, must have been indicating 
her maximum of 1,450 to 1,500 horse power. 

It is a popular delusion that the engineers who run 
such trains soon break down under the strain; yet the 
two partners on the New York-Albany run of this 
train are to-day fine-looking men in the best of health. 
The work calls for nerve, of course, but as more than 
one of them told us they kept their nerves right by 
right living. A more temperate, intelligent and cour- 
teous body of men than these trainmen one must travel 
far to find; and it was with his usual insight into char- 
acter that President Roosevelt went among their 
trusted representatives to select one of the arbitrators 
in a notable industrial controversy of the day. 

a et ee 
NOTES ON THE HISTORY OF THE AMERICAN 
LOCOMOTIVE, 

BY HERBERPT. WALKER, 

In the following notes on the History of the Ameri- 
can Locomotive, we will pass over the various attempts 
to produce self-moving road carriages, and begin with 


1831. 
Boiler pressure, 8) pounds. 
Tractive effort = 919 pounds. 


DEWITT CLINTON. 


Cylinders, 54x16 inches. 
Drivers, 54 inches, 


ENGINE OF 1850. 
Cylinders, 16 x 20 inches, 
Drivers. 66 inches. 


Pressure, 100 pounds. 
Tractive effort = 7758 pounds, 


ENGINE OF 1902. 


Boiler pressure, 200 pounds, 
Tractive effort = 32,000 pounds, 


Cylinders, 22x28 inches, 
Wheels, 72 inches. 


SEVENTY ONE YEARS’ GROWTH OF THE AMERICAN LOCOMOTIVE, 


springs, and when the driving wheels and the massive 
reciprocating parts—side rods, connecting rods, cross- 
heads, pistons, weighing tons in the aggregate—are 
threshing round and darting to and fro to the tune 
of over 300 revolutions a minute, the great mass of 
the engine vibrates and lurches and rolls, until one 
feels that the only logical outcome would be for the 
structure to rend itself into a thousand fragments! 
Then, for the eye, there is the sense—at eightly miles 
an hour by night—of incredible speed. By day, objects 
approach slowly out of a far perspective; but by night 
they rush at you out of the near darkness in one mad 
whirl of ghostly shapes, punctuated by horizontal, 
rocket-like streaks of fire—the signals and station 
lights. 

To the novice, the most thrilling moments come with 
the headlong dash through a station yard, where the 
tail-lights of a side-tracked freight train glare with 
thcir evil red eyes at you from the distance—surely 
they are on your own track—and you sweep down upon 
a mass of white lights, red lights, headlights, whirling 
hand lamps, dwarf signal lights below, and arc lights 
above, with two or three switching locomotives to 
heighten the crowded effect! Clear track? Absurdly 
impossible! I tell you, gentle passenger, lounging back 
there in the cushioned security and comfort of a Pull- 
man, that should you sit here just now with me at the 
very front end of this roaring cataract of steel and 
fire, and realize that it is hurling you into that be- 
wildering yard at over one hundred feet a second, with 
a stored-up energy back of you equal to that of a 
shell from a 13-inch gun—if you realized, as I 
did, that to develop that energy requires only 
a misplaced switch, a careless signalman, a broken 


tail or axle, you would understand how — sub- 
lire t be the faith of that quiet man at the throt- 
tle 2 clean-cut profile you can just see silhouetted 


berth, for a six-hour sleep to Albany. Here our letter 
made us known to Mr. Ryan, another New York Cen- 
tral veteran, who started in 1865 as a fireman, and for 
thirty-three consecutive years as engineman, has run 
heavy express trains through the Hudson Valley. The 
engine, another of the splendid Atlantics, was to make 
the record run of the whole round trip. With six 
cars of 352 tons total weight and a handicap of twenty- 
nine minutes, we set out to make up time. It was an 
ideal morning as we pulled out at 7.04, with a slightly 
favoring wind, and a dry rail. Two or three minutes 
were lost in going slow over the bridges and through 
the yard, and then we straightened out to what we 
judged to be fifty, sixty, and seventy miles an hour. 
Out came the stop-watch, and the next mile was made 
in forty-eight seconds. It did not*seem like it, so as 
there were no slowdowns ahead, we timed for a com- 
plete five-mile stretch, which was done in exactly four 
minutes; and for the next five, which were also covered 
in exactly another four minutes, making eight minutes 
for the ten miles, or seventy-five miles an hour. Then 
came a slowdown to twenty-five miles through Hudson, 
then two slowdowns in succession for water, another 
for a sharp curve through Poughkeepsie; a slow to 12 
miles an hour through a rock: cut in the Highlands, 
another at Croton for water, and at Peekskill for sig- 
nals. Each of these from a seventy to seventy-five mile 
speed meant a loss of one-half to two minutes before 
the high average was reached again; and yet we passed 
through Spuyten Duyvil, 131.73 miles from Albany, at 
9:15, having covered the distance in 131 minutes. 

To appreciate this performance we must remember 
that though the line is level, it is full of curvature, 
forty-eight miles, or over one-third, consisting of curves 
that vary from one degree to eight degrees. It is 
estimated that every degree of curvature is equal to 
3-100 of a foot of rise in every 100 feet. Therefore, the 
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the year 1802-3.when Richard Trevithick, of Cornwall, 
England, who is known as “the father of the locomo- 
tive,” laid down the plans for an engine to run on the 
Merthyr Tydvil tramway in Wales. This, the first 
railroad engine in the world, embodied some of the 
salient features of the modern locomotive, namely, high 
pressure steam and a horizontal cylinder, the exhaust 
steam being turned into the chimney. This engine, 
which is illustrated in Fig. 1, hauled passengers and 
freight weighing about 10 tons at a speed of 5 miles 
an hour, and is said to have once attained a speed of 
16 miles an hour, when running without a train. Its 
weight, 5 tons, was found too heavy for the cast-iron 
rails or “plates,” and this objection, coupled with the 
fact that it was more expensive than horse traction, 
condemned it for commercial purposes. Like other 
great men, Trevithick was in advance of his time, and 
the world was not ready for him. He was, moreover, 
too easily discouraged by partially successful experi- 
ments, and, although he subsequently built improved 
locomotives—some of them having such familiar fea- 
tures of our modern engineering practice as a fusible 
plug in the crown sheet of the fire-box, and means for 
superheating the steam—he was unfortunate, and failed 
to command the capital necessary for developing his 
ideas. The antagonism of Watt also told heavily 
against him, and after a series of reverses he died in 


‘obscurity, and was laid to rest in a pauper’s grave. lt 


was only recently that the Institution of Civil Engi- 
neers reminded the nation of his true position among 
engineering heroes by erecting to his memory a memo- 
rial window in Westminster Abbey. 

Passing over Blenkinsop’s and Hedley’s engines, 
which were but little more than continuations of Trevi- 
thick’s designs, we come to the advent of George Steph- 
enson, who built his first locomotive in 1813. Stephen- 
son did not show the originality of Trevithick, and 
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Fig. 2.—“ Stourbridge Lion.” 1828. First Locomotive 
to Turn a Wheel in the U.S. 


Fig. 1.—Trevithick’s Engine. 1803. First Locomotive to 
Run on Rails. 


, Fig. 5.—The “ John Bull.” 


ALET 
Fig. 4.--“ The Best Friend ~ First Locomotive in Actual Service in U.S. 1830. 
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Fig. 7.—_Rogers’ Passenger Engine. 1845. Hartford & New Haven R.R. 
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Fig. 6.—The “Experiment.” 1832. First Engine With a Leading Truck. Fig. 8.—“ Mogu) © aging 1863 2 New Jersey RR. & Transportation CO, 


SOME TYPES ILLUSTRATING THE DEVELOPMENT OF THE LOCOMOTIVE, 
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cannot be said to have been a great inventor, but he 
was a man of indomitable energy and perseverance, 
possessing the rare combination of the engineer and 
the man of business. He also had the faculty of 
selecting the crude ideas of other inventors, putting 
them into practical shape and combining them with 
his own designs. This not only placed him at the 
head of his profession but enabled him to command 
the capital to build his own shops, which he opened 
at Nevcastle-upon-Tyne in 1824. This factory is run- 
ning to-day, and is the oldest locomotive works in the 
world. 
SIX COUPLED WIIEELS. 

Here Stephenson developed some historical engines, 
among them being the “Experiment”: for the Stockton 
and Darlington Railway, having six-coupled 
wheels and directly-connected inclined cylin- 
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the design of Stephenson's “Rocket,” which established 
for all time the elements of the practical locomotive, 
had either not reached or had failed to impress Ameri- 
can engineers, for we find in the years 1830-31 a variety 
of experimental locomotives having but little histori- 
cal value. The most noteworthy engine of this group 
was that built by Peter Cooper, having an upright 
boiler with gun barrels for tubes; the cylinder was 
vertical and the exhaust was into the atmosphere. This 
engine was tried on the Baltimore & Ohio Railroad in 
1830 and was the first locomotive built in America; but 
it was only run experimentally. 
FIRST AMERICAN LOCOMOTIVE. 

An important engine, historically considered, was 

the “Best Friend,” designed by Adam Hall and con- 


ders, the piston rods giving motion to the 
cranks by connecting rods, without any in- 
termediate gearing. This engine was built 
in 1826 and was a landmark in locomotive 
history, introducing as it did one of the 
essential features of the modern locomotive; 
for up to this time Stephenson’s designs 
showed no practical improvement over those 
of Trevithick and other makers. A fair 
example of the locomotive of this period 
was the “Stourbridge Lion,” illustrated by 
Fig. 2. It was built by Foster Rastrick & 
Co., and was sent to the United States in the 
year 1828 for the Delaware and Hudson Ca- 
nal Company’s railroad. As it was too heavy 
(7 tons) for the rails it was soon withdrawn 
from traction service; but it was the first 
practical locomotive to turn a_ wheel 
in this country. In the same year Stephenson built the 
engine “America” (Fig. 3), which was also sent to the 
Delaware and Hudson Canal Company, and was the 
first practical locomotive seen in the United States, in- 
asmuch as it arrived four months earlier than the 
“Stourbridge Lion;’” but it was never used for trac- 
tion service. This engine was of the same design as 
the “Experiment,” except as to the number of coupled 
wheels. 
THE “ROCKET.” 

Events followed quickly at this period, and in the 
year 1829 Stephenson produced his world-renowned 
“Rocket” for the Liverpool and Manchester Railway. 
This remarkable engine embodied a multitubular 
boiler, a blast pipe, direct-acting pistons (as in the 
“Experiment” and “America”’) and a water-surrounded 
fire-box. Stephenson appears to have originated these 
two latter features, and, by combining them with the 
others, he produced a locomotive which, aside from im- 
proved valve gear and some minor details, was sub- 
stantially the same engine that is in use to-day. Asa 
basis of comparison with modern engines we will 
note the chief dimensions of the “Rocket”: Cylinders 
8 inches diameter by 16¥% inches stroke; diameter of 
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Fig. 9.—Vauclain Compound Engine. 


Fig. 10.- Largest Passenger Locomotive in the World. 
SOME TYPES ILLUSTRATING THE DEVELOPMENT OF THE LOCOMOTIVE. 


driving wheels, 4 feet 8% inches; boiler, 3 feet 4 
inches diameter by 6 feet long; heating surface of 
tubes 117.75 square feet; fire-box heating surface, 20 
square feet; total 137.75 square feet. Area of fire- 
grate, 6 square feet; working pressure, 50 pounds per 
square inch. Weight of engine in working order 4 
tons 5 hundredweight. Weight of tender loaded, 3 tons 
4 hundredweight; total, 7 tons 9 hundredweight. At 
the celebrated Rainhill trials this engine hauled a 
coach filled with passengers at a speed of 24 miles an 
hour, and its average speed with a load of 13 tons was 
15 miles an hour. On a later occasion it is said to have 
covered a mile in 60 seconds when running without a 
train. 

Turning again to the United States it appears that 


structed at the West Point Foundry, N. Y., 
which was put to work on the South Carolina 
Railroad in 1830. This, the first locomotive built in 
America for actual service upon a railroad, is shown 
in Fig. 4. The cylinders were 6 inches diameter by 
16 inches stroke; driving wheels 4 feet 9 inches 
diameter; weight 41% tons. The boiler was verti- 
cal and multitubular. This engine attained a speed 
of 35 miles an hour without a train, and with four or 
five cars filled with passengers it ran at the rate of 
20 miles an hour. 

All the engines of American design built up to this 
date, while they were bold and original, possessed in- 
herent defects which prevented their adoption for prac- 
tical railroad work, so that engines of the Stephenson 
and Bury types continued to be purchased from Eng- 
land, in spite of the fact that they were ill-adapted to 
the sharp curves and rough tracks of our railroads. 
An example of the foreign-built engine of this period 
was the “John Bull,” purchased of Stephenson & Co., 
which embodied an improved position of the cylinders, 
namely, inside connected and placed at the smoke box 
end of the boiler. This engine, shown in Fig. 5, ran for 
many years and is now in the Washington Museum. 


1895. Atlantic City Railroad. 
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invented a very important improvement in the locomo- 
tive engine, namely, the link motion. This valve gear 
is now used the world over and is the standard form of 
reversing and expansion gear. James’s engine was 
totally destroyed by explosion of the boiler, and the 
link motion was lost sight of until ten years later, 
when it was reinvented in Stephenson’s shops and ap 
plied to several English engines with complete success. 
The advent of the “Experiment” marked a period in 
American locomotive practice at which a departure 
from English designs commenced, and a process o: 
adaptation to the peculiar conditions of the railroads 
in this country quickly followed. Among these changes 
we note the adoption of the bar frame in preference to 
the plate frame, although the bar frame was used in 
many early English engines. 
EQUALIZING LEVERS, 

The next step with a view to increased flex- 
ibility and more even distribution of weight, 
was the introduction in 1837-38 of equalizing 
levers in Eastwick & Harrison’s “Hercules.” 
With the bar frame, the leading truck and 
equalizing levers, the American locomotive 
became the best machine in the world for 
heavy loads and high speeds on a track that 
caused nearly every imported engine to come 
to grief sooner or later. 

At about the same period the ever-increas- 
ing loads demanded an increase of adhesive 
weight, and the so-called “American eight- 
wheeler” appeared in 1837 built by Campbel! 
and used on the Philadelphia, German- 
town & Norristown Railroad. This en- 
gine had inside cylinders, but one of 
this type, with outside cylinders, was 
built by Norris in 1838 for the Baltimore & Ohio Rail- 
road and was one of the earliest of that class, a good 
example of which is illustrated in Fig. 7. It was built 
in 1845 by Rogers, Ketchum & Grosvenor for the Hart- 
ford & New Haven Railroad. The cylinders were 11! 
inches diameter by 18 inches stroke. Driving wheels 
5 feet diameter. This engine was followed by Winans’ 
“Camel” engine of 1848, having eight coupled driving 
wheels and weighing 25 tons. In order to ascend heavy 
grades Winans brought out his “Centipede” in 1852. 
This engine had eight coupled driving wheels and a 
four-wheel truck. The total weight of the engine was 
45 tons, but it was eclipsed in 1857 by Milholland’s 
twelve-wheel engine ‘Pennsylvania,’ its enormous 
weight of 50 tons being distributed over twelve coupled 
wheels of 3 feet 7 inches diameter. The cylinders were 
20 inches diameter by 26 inches troke, and the heating 
surface was 1328 square feet. These, however, were 
special designs and were in advance of the common 
practice, the average weight of passenger engines in the 
early fifties being 20 tons, and of freight engines 30 
tons. At the close of this period the domed fire-box 
gave place to the wagon top boiler, so that by the year 
1853 the American passenger engine had assumed the 
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THE LEADING TRUCK, 

As before stated, the English engines were not 
adapted to American conditions, their rigid wheel 
bases causing constant derailments. Ross Winans and 
John B. Jervis experimented with. swiveling, four- 
wheel trucks in 1831-32, and although trucks or 
“bogies” were used in England for many years prior 
to the period under notice, it appears that John B. 
Jervis is entitled to the honor of having first applied a 
leading truck to a locomotive. This engine, named 
“Experiment,” is.illustrated in Fig. 6. It was built in 
1832 and did satisfactory duty on the Mohawk & Hud- 
son Railroad, frequently attaining a speed of a mile a 
minute. 

In this same year William T. James, of New York, 
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Chesapeake and Ohio Railroad. 


form which it has to-day, the only difference being in 
matters of dimensions and weight. 

The increasing weight of trains now demanded a trac- 
tive power beyond the capacity of the eight-wheeler, 
and additional coupled wheels came into use, the year 
1846 marking the appearance of Norris’s 10-wheeler 
“Chesapeake,” the six coupled driving wheels of which 
were 3 feet 10 inches diameter and the cylinders 14% 
inches diameter by 22 inches stroke; weight 20 tons. 

At the beginning of the sixties the rapid increase in 
train loads called for heavier locomotives, and the 
“Mogul” engine (Fig. 8) built at the Rogers Works, 
with six coupled driving wheels and a two-wheel truck 
was adopted for freight purposes. The weight of this 
engine was about 35 tons When it was found that the 
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Moguls would haul more cars than the average freight 
engine, additional cars were soon forthcoming—the 
transportation department always keeping ahead of the 
motive power—and a fourth pair of driving wheels 
was embodied in the engine “Consolidation,” built by 
Baldwin in 1866. This engine weighed about 45 tons, 
Lut in 1881 the ‘Mastodon,’ an engine with the same 
number of coupled wheels as the “Consolidation” but 
with a four-wheel truck made its appearance. This 
engine weighed about 50 tons and did some remarkable 
hauling at that time, its tractive effort being about 14 
tons. 
THE LOCOMOTIVE'S GROWTH. 

It is of interest thus to note the enormous growth of 
the locomotive engine, for by referring to the dimen- 
sions of Stephenson’s “Rocket,” previously recorded, 
we find that the tractive effort of that engine was about 
785 pounds, and compared with one of the latest power- 
ful freight engines (No. 940), built at the Baldwin 
Works for the Atchison, Topeka & Santa Fe Railroad, 
not only Stephenson’s locomotive, but all the others 
herein noticed are as pigmies to a giant, for “940” 
weighs 1331 tons; the diameter of the boiler is 6 feet 
6% inches. The total heating surface is 5,390 square 
feet; grate area 58.5 square feet. Working pressure 
225 pounds per square inch. The compound cylinders, 
four in number, are 19 inches and 32 inches diameter, 
with a common stroke of 32 inches. The drawbar pull 
is no less than 31 tons, sufficient to lift as a dead weight 
a passenger engine of thirty years ago. 

Since the days of Watt, the question of the economi- 
cal use of steam has been one of the most important, 
and much has been done by expanding the steam in 
a plurality of cylinders; but in the case of the loco- 
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& Ohio Railroad by the American Locomotive: Company 
at their Schenectady works, and certainly does great 
credit to her designers. The cylinders are 22 inches 
diameter with a stroke of no less than 28 inches, so 
that with the 72-inch driving wheels and a steam pres. 
sure of 200 pounds on the square inch, the tractive 
power of this magnificent locomotive is 16 tons. The 
total heating surface is 3533.28 square feet, and the 
weight of the engine and tender in working trim is 
1541, tons. 

This class of engine is known as the “Mountain” 
type, and is coming rapidly to the front for hauling 
the fastest trains over exceptionally heavy grades. 

On page 399 we give a graphic illustration of the 
growth of the American locomotive from 1831 to. 1902; 
which, with the data given below the cut, needs no 
further explanation. 

An attempt has thus been made to trace the develop- 
ment of the American locomotive in bare outline; but 
the history of this important and interesting subject 
has yet to be written. If it ever appears, we shall 
incline to share the opinion of John Bright expressed 
in one of his speeches in the House of Commons, when 
he said: ‘Who are the greatest men of the present age? 
Not your warriors, not your statesmen; they are your 
engineers.” : 

8 2 

THE RAILROAD SYSTEM OF THE UNITED STATES. 

If one were called upon to name the field of engin- 
eering in which the vast scale upon which things are 
done in this country is most strikingly shown, he 
would be safe in pointing to the colossal railroad sys- 
tem of the United States. In respect of the total length 
of track, the total number of locomotives and cars, the 
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to take a shell of the Pyramid, composed merely of the 
outer layer of stone, and place it over the Capitol, it 
would practically shut it out from view, and the apex 
of the Pyramid would extend 200 feet above the high- 
est point of the Capitol’s dome. 

The total length of the railroads in operation in the 
United States at the close of the fiscal year 1901 was 
195,887 miles, this total not including track in sidings, 
etc. If these railroads could be stretched out in one 
continuous line, they would be sufficient to girdle the 
earth .at the equator more than eight times; or, if 
siarted from the earth and stretched outward into 
space, they would reach four-fifths of the distance 
from the earth to the moon. 

Sree Raits.—Now, to arrive at an estimate of what 
it has taken in material to build this length of rail- 
road, let us assume that a fair average size of rail is 
one weighing 75 pounds to the yard. Much of the track 
in the Eastern States weighs 80, 90 and 100 pounds to 
the yard, while most of the track west of the Missis- 
sippi weighs 70, 60 and in some instances as low as 56 
pounds to the yard. On this basis it is an easy cal- 
culation to determine that the total weight of these 
rails is over 25,000,000 tons; and if the mass were 
melted and cast in solid pyramidal form it would con- 
tain 105,540,000 cubic feet, and would be over fifteen 
per cent larger than the great Pyramid itself. If the 
rails were cast in one rectangular block, it would form 
a mass 436 feet square on the base and equal in height 
to the Washington Monument, which towers 550 feet 
above its base. 

RAILROAD Tiks.—The railroad ties used in this coun- 
try vary in size from a tie 8 inches wide, 6 inches deep 
and 9 feet long to ties as much as 12 inches in width 
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motive it is a problem of peculiar difficulty by reason 
of the small compass within which the extra parts 
must be inclosed. Within recent years, however, many 
well designed compound engines have been built, a 
notable example being illustrated in Fig. 9, which 
shows an engine of the “Atlantic” type built at the 
Baldwin Works under the Vauclain patents. It will 
be seen that the cylinders are arranged in pairs, the 
high pressure above the low pressure, the piston rods 
engaging a common crosshead. The cylinders are 13 
inches and 22 inches in diameter by 26 inches stroke. 
Piston valves are used, being placed on the inner sides 
of the high pressure cylinders. The driving wheels 
are 84 inches diameter, and the engine and tender 
together weigh 227,000 pounds. An average speed of 
71 miles an hour has been maintained by this engine 
on a run of over fifty miles with a train of five or six 
coaches weighing 200 tons. 

The latest of the “Atlantic” type are some fine en- 
gines built for the fast passenger service of the Penn- 
sylvania and New York Central lines between New 
York and Chicago. Illustrations and particulars of the 
performance of the latter are given elsewhere in this 
issue. 

As in 1836 it was found necessary to build four- 
coupled engines for “heavy” freight service, so about 
twenty years ago six-coupled engines for heavy passen- 
ger service came into the field, and it is noteworthy 
that some of the fastest speeds recorded have been 
attained by engines of this class, and in order to main- 
tain high speeds with the heavy modern passenger 
coaches some remarkably fine engines have been placed 
in service, a striking example being illustrated in Fig. 
10, which shows the largest passenger locomotive in 
the world. This engine was built for the Chesapeake 


veritable army of employes, and the gross value of 
capital invested, our railway system is so huge that it 
stands absolutely in a class by itself among the rail- 
road systems of the world. It is equally true that in re- 
spect of the character of its track, rolling stock, its gen- 
eral equipment, and methods of operation, it is marked 
by national characteristics which distinguish it far 
more sharply from the great European and Asiatic 
roads, than they are distinguished from each other. | 
In attempting to impress upon the mind the magni- 
tude of the properties and the operations represented 
by the statistics of such huge interests as the rail- 
roads of the United States, where the figures run into 
the millions and billions, it is necessary to translate 
these figures into concrete terms and refer them to 
some widely-known standard of measurement, whether 
of distance, weight, or bulk. In the present instance, 
our artist has endeavored—and we think very suc- 
cessfully—to transform the statistics of our railroads 
into concrete form by taking as a unit of measurement 
the greatest single constructive work of man, the great 
Pyramid of Egypt, with whose dimensions every voting 
American citizen is perfectly familiar, or if he is not, 
ought to be. From time immemorial the great Pyramid, 
being one of the original seven wonders of the world, 
has been a favorite standard of comparison with other 
great constructive works. It measures some 756 feet 
on the base by 481 feet in height, and contains about 
91% million cubic feet. Now, before we can use even 
this well-known standard and be sure that it will con- 
vey its full impression to the average reader, we must 
compare the Pyramid itself with some big and well- 
known structure, and for this purpose our artist has 
drawn the Capitol of Washington at the side of the 
Pyramid, both on the same scale. If it were possible 
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and 8 inches in depth. A fair average would be a tie 
10 inches in width and 7 inches in depth and 9 feet 
long, and a good average spacing would be 24 inches, 
center to center of the ties, or say 2,600 to the mile. 
On this basis we find that, could all these ties be gath- 
ered together on the Nile desert'and piled one upon an- 
other into a pyramid of the same proportions as that 
at Gizeh, it would form a mass twenty-four times as 
great as the Pyramid of the Pharaohs, measuring 2.200 
feet on its base and reaching 1,390 feet into the air. 
Rock AND GravEL BALLAst.—After the ties and rails 
have been laid in the construction of a railroad the 
ballast cars pass over it and unload their broken rock 
or gravel, which is tamped beneath and filled around 
the ties to form a solid but well-drained foundation. 
On some of our eastern roads the depth of the ballast 
will exceed 18 or 20 inches; on the other hand, some 
of the western roads have none at all, although of late 
years a vast advance has been made in the ballasting 
of the more cheaply constructed systems. Assuming 
an average depth of 12 inches of ballast, we find that 
if the railroad builders of the United States had con- 
centrated their efforts, as did the Egyptians of old, on 
a single structure on the banks of the Nile, they would, 
in a period of years not much greater than that required 
to build the Pyramid, have raised a pyramid of their 
own 135 times greater in bulk than the tomb of Cheops. 
This vast pile would measure 3,900 feet on each side at 
the base, and would lift its head nearly half a mile into 
the air, or to be exact just 2,500 feet. Were the spirit 
of the great Cheops to return to earth, and attempt to 
pace off the distance around the base, it would have to 
step out some 5,000 paces, or say three miles, to make 
the circuit; and should it climb to the summit, it 
would have to make a journey of about three-quarters 
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of a mile. So much for the roadbed and the track. 
Now let us turn our attention to the equipment. 

LocomoTivEs.—At the close of the fiscal year 1901, 
there were in service on the United States railroads 
39,729 locomotives. Assuming that the average loco. 
motive fills a block 10 feet wide by 15 feet high by 5¢ 
feet long, and that all these locomotives could be 
brought into review at Gizeh and there piled up into 
one great block, a locomotive that would fill that block 
would be 510 feet in height and 1,700 feet, or say a 
third of a mile in length, its smokestack towering 29 
feet above the summit of the Pyramid. 

PassENGER Cars.—There are 35,800 passenger, mail 
and baggage cars on our railroads, and a typical car 
representing the space occupied by these would be 500 
feet high and 1,950 feet in length, and it would take 
3% great Pyramids to equal it in bulk. 

Freight Cars.—As far as the equipment is con- 
cerned, it is in the extraordinary number of the freight 
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cars employed that we get the best idea of the great 
scale upon which our railroads are operated. The 
total number of cars is 1,409,472. They vary, of course, 
considerably in size, capacity and type, there being in 
addition to the familiar box car, the coal cars of var- 
ious sizes and type, the freight cars, and a small num- 
ber of miscellaneous cars for railroad construction and 
other purposes. A single box car representing the 
space occupied by all these freight cars would be two- 
thirds of a mile in length and one-quarter of a mile 
in height. The Pyramid of Cheops would reach about 
to the floor of the car. Were the Eiffel Tower set 
alongside of it, it would reach only two-thirds of the 
distance to its roof, while the whole Brooklyn Bridge, 
with its anchorages, could be placed bodily inside the 
car, and if the foundations of its piers rested upon the 
car floor, the summit of its towers would still reach 
only half way to the roof of the car. 

EmpLoyes.—It requires over one million employes 
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for the maintenance and operation of our railroads. 
Of these nearly one-half are engaged upon the track 
and roadbed, in proportions made up as follows: There 
are 33,817 section foremen, each of whom has a 
stretch of a few miles of track under his charge, and 
a gang of from five to eight or ten section men, his 
duties being those of maintaining the track in proper 
level and line, seeing that the track bolts are kept 
tight, the joints in good order, and that the roadbed 
is properly trimmed, graded, and drained. The total 
number of trackmen employed in the section gangs, 
as they are called, is 239,166. There are also 47,576 
switchmen, flagmen, and watchmen, who are engaged 
in switching work at the yards, in guarding the level 
crossings, and in patrolling the track. There are also 
over 7,423 men employed on work trains and other 
work incidental to track maintenance. In addition to 
these there are 131,722 laborers engaged in construc- 
tion and repair and maintenance work of various kinds, 
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making a total engaged on track work and general 
labor connected therewith of 459,704 men. Carrying 
out our system of comparison with some standard of 
bulk, we have chosen the Park Row Building, New 
York, which has a total height of 390 feet. If this 
army of trackmen and laborers were combined in one 
typical giant, he would be some 385 feet in height and 
of proportionate weight and bulk. The next largest 
item is the machinists, of which there are 34,698, the 
carpenters, of which there are 48,946, and various 
other shopmen engaged in the repair and general main- 
tenance of the rolling stock to the number of 120,550, 
making a total number of skilled and unskilled men 
in the railroad shops of 204.194. The next largest 


total is that of the station agents, baggage masters, 
porters, etc., there being 32,294 station agents and 94,- 
Then follow the 
32.000 of the former and 


847 baggage masters. porters, etc. 
conductors and brakemen, 


The upper disk is a red home signal; the lower is a G’stant signal, green, 
Both indicate that their respective sections are ov ‘upied, 


Fig. 1.—Hall Automatic Block Signals on the Pi. ladelphia 
and Reading Railroad. 


84,493 of the latter. There are 92,458 enginemen and 
firemen, 45.292 of the former and 47,166 of the latter. 
Employed in the general offices of the various railroad 
companies, in performing the vast amount of clerical 
work required, there are 39,701 clerks, while sheltered 
under the same roof is a body of men upon whom as 
much as or more than any other in the whole army 
of railroad employes falls the responsibility of the 
safety of trains and passengers—the telegraph opera- 
tors and dispatchers, of whom there are altogether 
26,606. The smallest in number, but controlling the 
whole of this vast organization, are the general offi- 
cers, presidents, vice-presidents, treasurers, secretaries, 
etc., of whom there are 4,780. 

Money VALUE.—Perhaps, after all, the most remark- 
able figures are those which show the total value of 
the railroad 
system of the 
United States. 
which ex- 
pressed in 
figures is 13. 
308,029,032 dol. 
lars. If this 
sum were rep- 
resented in ten- 
dollar gold 
pieces, and 
these _ pieces 
were set on 
edge, side by 
side, they would 
reach more 
than half way 
from New York 
to San Fran- 
cisco, or 1,700 
miles. Or were 
this coin melt- 
ed and run into 
a single cast- 
ing, it would 
form a column 
15 feet in di- 
ameter and 259 
feet in height. 
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Railroad Signals. 
BLOCK AND INTERLOCKING SIGNALS. 


BY B. B. ADAMS. 

Signals have come during the last dozen years to be 
an important feature on many railroads. where, a 
short time ago, there were but scat- 
tered plants here and there. The 
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the next following train not to enter the section. 
The signal remains at “stop” until every pair of 
wheels has passed out of the section. The signals 
marked A 17 in the illustration Fig. 4 are for the twc 
westbound tracks of a four-track railroad; those on 
the right-hand mast being for the right-hand or outer 


great increase in traffic has necessi- 
tated the introduction of block sig- 


nals to space fast trains; and BP 
at terminals, junctions and large 5A 
yards interlocking signals are now SS) 
necessary to celerity and _ safety, } Hi 5 —ael 
to say nothing of economy. Over ee a a = my ia 
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system, and the interlocking mas 
chines in yards and at crossings and 
drawbridges aggregate over 40,000 
levers; and it may be remarked in 
passing that the next few years ought 
to witness the doubling of these fig- 
ures. On about 4,000 miles of the 
25,000 the signals are automatic, and 
the more _ recent installations of 
these signals embody numerous in- 
genious refinements in this class of 
machinery. ‘There is a _ healthy 
rivalry between the makers of the 
different designs, so that within 
a hundred miles of New York 
one may see four or five different 
kinds of automatic signals. The 
automatic signal is a distinctively American de- 
velopment, the railroads of Europe having only 
recently begun to take an interest in it, and our 
illustration, Fig. 4, shows four signals in one of the 
latest installations—that on the Pennsylvania Rail- 
road westward from Philadelphia. This is a four- 
track railroad, each track being used only for trains 
in a given direction.* 

As the reader already knows, the essential feature 
of the automatic block signal is an electric current 
fiowing through the rails of the track. The signal 
being at the entrance of a block section, which is, say, 
three-quarters of a mile long, the battery for the cur- 
rent is at the outgoing end; and when the rails of the 
track, throughout the section (and also the rails of 
side tracks and crossovers, so far as they foul the 
main track) are clear—not occupied by wheels at any 
point—the circuit of the battery is through the right- 
hand rail of the track to the electro-magnet at the 
signal, thence to the left-hand rail and by that back to 
the battery. This circuit being closed, t-he electro mag- 
net at the signal is energized and holds the signal, 
through the medium of a stronger electro magnet, 
worked by a local battery, in the all-clear or go-ahead 
position. The entrance of a train short circuits the 
current through the wheels and axles, de-energizing the 
electro-magnet (relay); and the signal, by force of 
gravity, assumes the stop position, thus warning 
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ar, 


* The uvper arm (home signal) on the right-hand mast is at ‘* stop.” 
protecting from following trains the train secn in the distance, The lower 
(distant) arm, being also horizontal, indicates that the home signal of the 
next suceceding block section may be expected to be found in the stop 
position. The arms on the left-hand mast are for the second track, 
Both of these indicate ‘‘all clear,” showing that on that track the next 
two block sections are unoccupied. The signals at the extreme left of the 
photograph, which are for the two eastbound tracks, indicate that both 
those tracks are occupied in the section immediately ahead, and also m 
the one next beyond, ‘The train on one of the tracks is seen in the 
iliustration, the arm having assumed the stop porition immediately 
after the first wheels of the engine passed the signal, 


Fig. 2.—Grafton Three-position Automatic Block Signals on the Pittsburg, 


Fort Wayne and Chicago Railroad. 


track, and those on the left-hand being for the inner 


track. The lower arm on each post is a distant or 
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Fig. 3.—Details of Electro-Pne -natic Semaphore. 


cautionary signal, informing the engineman of the 
position of the “home” or stop signal at the entrance 
of the next suc- 
ceeding block 


Fig. 4.—Westinghouse Electro-Pneumatic Semaphore Block Signals on the Pennsylvania Railroad. 
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section.* This 
provision is 
made for the 
purpose of 
avoiding loss 
of time during 
fogs, or when- 
ever the en- 
gineman can 
rot see a stop 
signal until he 
comes within a 
short distance 
of it. With the 
distant signal, 
he has _ notice 
about 4,000 
feet before 
reaching a 
home signal 
whether or not 
he is to expect 
to a stopped 
ly 1t; so that 
= in spite of fog 
or darkness he 
may run as fast 
as he pleases, 
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within a limit of a rate of speed which will permit 
him to stop within a distance of 4,000 feet. The dis- 
tant signal is controlled by the movements of the cor- 
responding “home” through the medium of a wire 
on poles; or, by means of a polarized relay, it can be 
controlled by the track circuit of the section between 
the home and 
its correspond- 
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compressed air or other costly force. The disk, which 


is of silk or other light fabric, stretched on a ring, is 
balanced on a pivot and is controlled by the armature 
In the engraving both disks are 
indicating stop and the 
They remain in 


of the electro-magnet. 
visible. The upper (home) 
lower (distant) indicating caution. 


ing distant. 
This does away 
with the line 
wires and ob- 
viates certain 
disturbances by 
lightning. 
These signals 
are the West- 
inghouse  elec- 
tro-pneumatic; 
the power for 
moving thearm 
to the down- 
ward or all- 
clear position 
being com- 
pressed air, 
at about 70 
pounds per 
square inch, 
acting through 
a cylinder fixed 
in an iron box 
at the foot 
of the mast. 
This cylinder is shown in section at C, Fig. 3. The 
pneumatic pressure is conveyed from a compressor to 
the several signals along the line, for a distance of 
10 to 20 miles, by means of an iron pipe buried in 
the ground. As will be seen from the detail view, 
the air, entering the cylinder at its upper end, forces 
downward a piston which by its lever pushes up the 
signal rod (inside the cylindrical iron mast) and 
thereby moves the arm of the signal 
downward. On the release of the pres- 


Fig. 5.—Signal Cabin at the Grand Central Station, Chicago. 


this position by force of gravity. The section of track 
covered by this home signal is now occupied by a 
train (beyond the curve). When this train clears the 
block section the energizing of the magnet lifts the 
disk so that it is concealed within the case, and its 
absence, showing the white interior of the case, indi- 
cates “all clear.” As in all automatic signals, a failure 
of the electric current or the presence of a pair of 


sure from the cylinder, which occurs when 
a train enters the block section, the sig- 
nal arm flies to the horizontal or stop 
position by gravity, the casting on its 
left-hand end, with the vertical rod with- 
in the post, furnishing the weight to do 
this. An accidental failure of air would 
have the same effect, throwing the signal 
to the stop position, thus bringing to a 
stand any train which might come along, 
and compelling the engineman to report 
the cause of the failure, which the in- 
spector then finds and removes. The con- 
struction of the electro-magnetic valve 
whereby the track circuit, when closed, 
keeps the cylinder C charged with air, 
will be understood from an inspection of 
the drawings. The de-energizing of this 
magnet, on the entrance of a train, is due 
to the fact that nearly all of the electric 
current flows from one rail to the other through the 
wheels and axles of the cars, as before explained. In 
Fig. 4 the lamps on the left-hand mast of signal A 17 
show an uncolored (‘white’) light indicating at night 
“all clear.” When the arm of a home signal assumes 
the horizontal or stop position a red glass comes in 
front of the light, giving the stop indication. On a 
number of prominent railroads the all-clear indication 
is now green instead of white; 


Fig. 6.—Connections from Cabin to Switches and Signals. 


DECEMBER 13, 1902. 
cut, when horizontal, indicates stop; when hanging 
downward at an angle of 45 deg. from the horizontal 
it indicates all clear for this section, but means also 
(the same as a distant signal) ‘be prepared to stop 
at the next signal;” when downward in a practically 
vertical position, as shown in the cut, it indicates all 
clear for its 
Own _ section 
and also indi- 
cates (perform- 
ing the func- 
tion of the 
distant signal) 
all clear for the 
next succeed- 
ing block sec- 
tion. 

These signals 
are worked by 
an electric 
motor fixed in 
the box at the 
foot of the 
post, a motor 
for each post. 
All of the mo- 
tors along a 
stretch of 10 to 
20 miles of line 
are actuated 
by energy from 
storage batter- 
ies, which are 
kept in wells 
sunk in the ground near the signal, and the batteries in 
turn are charged by a dynamo situated at a central 
point. The double copper feed-wire is strung on the 
telegraph poles. Signals moved by electric motors are 
now made by a number of different companies and are 
in use on half a dozen roads. 

INTERLOCKING. 
Block signals are noticed and appreciated by every- 
body, because their beneficent office in 
preventing collisions is at once under- 
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Theswitch in the illustration is a derailing switch. The detector bar is seen at the left of the left-hand rail. 


Fig. 7.—Electric Motor for Switch. 


wheels on the track within the section, withdrawing 
the current, will cause the stop signal to be dis- 
played. 

In Fig. 2 we see the three-position signal, which has 
found considerable favor during the past few years. 
In this arrangement the single arms serve both as 
home or positive signal and also as a distant or cau- 
tionary. For example, the one at the right, in the 


and in such cases the distant 
signal also shows green for all 
clear, while for the caution in- 
dication the distant is made to 
show, on some roads yellow, 
and on others a combination of 
red and green, a red light and a 
green light being fixed close to- 
gether, side by side. 

The signal just described is 
the semaphore. This is the 
type most extensively used, be- 
cause it is easily discernible 
under adverse conditions; but 
on a number of roads the disk 
is the favorite for automatic 
signals. Fig. 1shows Hall auto- 
matic disk signals—a home and 
distant—on the Philadelphia & 
Reading. The Hall signal was 
the pioneer of its kind, and so 
well was it designed that those 
of the latest designs are sub- 
stantially identical in their 
main features with those put 
up more than thirty years ago. 
The disk signal is worked 
wholly by the power of the 
electro-magnet, requiring no 


stood; but interlocking is equally import- 
ant in its sphere; and it is often a more 
direct money-saver. In a crowded yard 
the concentration of the switch and sig- 
nal levers in one cabin saves innumerable 
steps and enables one man to do work 
formerly done by five or more; and the 
interlocking of one lever with any other 
lever in the same frame prevents this 
one man from becoming confused by the 
multiplicity of operations that he has to 
perform, and giving conflicting signals 
which would lead to a collision of trains; 
and the two—concentration and interlock- 
ing—are the advantages for which a rail- 
road will spend from $25,000 to $200,000 
at a large yard. 

The most common form of interlocking 
is that in which the several switches are 
connected to levers in the cabin by rods 
(gas pipe) supported on rollers close to the ground. 
The levers moving these rods, perhaps’ twenty, 
fifty or a hundred in a single frame, are all 
mounted on the same axis. For signals (but not for 
switches) wires may take the place of the rods. The 
common types of interlocking are no doubt familiar 
to the reader. Fig. 6 shows a part of the ‘“lead-out” 
and connections of ‘a large plant in Chicago. Such 
large bodies of rods as that here 


Fig. 8.—Taylor Signal Company's Electric Interlocking switch and Signal Machine with Case Removed 
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shown are usually covered with 
wooden boxing, so that the yard- 
men will not stumble over 
them. 

In crowded yards it often 
occurs that the space occupied 
by the signal rods is needed 
for tracks or buildings, and for 
this and other reasons com- 
pressed air and electricity have 
been introduced for working 
the switches and signals, the 
air pipes or electric wires being 
buried in the ground. The 
most familiar type of the power 
switch-and-signal machine is 
the electro-pneumatic, in which 
the functions are performed on 
the same general principles as 
with the block signals shown 
in Fig. 4; the signals of an in- 
terlocking plant being worked 
by pneumatic pressure as 
shown in Fig. 3. A cylinder 
for a switch is fixed horizontal- 
ly on the sleepers at the «ide 
of the track. The completion 
of the movement of a switch 
is made to convey an electrical 
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Language-Phone Method 
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R, RICHARD S. ROSENTHAL, the world-renowned linguist, after long and careful experiment- 
ing, has been successful in perfecting a wonderfnl system through which the living voices of 
cultured native professors of the respective languages, under the personal direction of one of the 
most celebrated Vinguists of the age, are brought to your ears and your home without loss or defect, 
every accent and intonation being reproduced with the utmost purity and nicety. 
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PHONE METHOD of teaching foreign languages is to the old systems. 
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OF SUPERIORITY. 
By this system any person of 
ordinary intelligence, young or old, 
can quickly and easily fearn to speak 
accurately any of the shove: langua- 
. When we say vea 
frean able to im Srfectly pronounce phone dlethod o ou boar 
a few words and sentences, but to tine fessors, insuri: AB 
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confidence with a native in that par- 
ticular language. Il. 
The teacher is the reproduced Itisthemost Practical 
voice of a cultured native; conse- | method, being now success- 
fully used in every country, 


your ear, your hand moves a lever 
on the machine,and this talks at your 
will, repeating over and over again 
such words and sentences as you 
Wish to thorougbly master. Thus 
the ear, tongue, eye and memory are 
peing taught at one and the same 

ime—the kind of tuition that one 
never forgets, us the senses help 
each other to memorize. 

Several few-minute lessons daily 
will soon make you a master of 
colloquial French, German or Span- 
ish—whickever you elect to take up. 

College professors all over this 
and Other countries, and the press 
generally, have indorsed this perfect 
and natural system of teachin; 


I. 
Pronunciation to be 
properly learned must be 
eard. Withthe Language- 


tion, idium are perfect. There b 
ean be no mist or chance of mis- fea Ardy languages. Tbe method hasreceiv 
understanding. ‘The voice is per- and educators. the indorsement of 876,000 teachers 


and pupils. T'he ma-hine is 80 simple 
that any child can operate it. Run 
by clock-work mechanism, durable 
and free from complicated devices, 
it is a constant source of pleasure 
oud instruction to old and young 


fectly, clear and distinct. Ever Il. 


sylla Exercises prepared by 
ciation and your mouth repeats it. pupils may also besent 

‘or examination and 
correction (free ot 
charge). 
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“indication” to the cabin to insure that the go-ahead 
signal for that switch shall not be given prematurely. 
Besides the usual mechanical interlocking of one lever 
with another, the electro-pneumatic machine provides 
numerous additional safe-guards in the way of mag- 
netic locks. With a power machine the work of the 
signalman is reduced from that of pulling levers, 
weighted with heavy loads, to the turning of the 
extremely light handles at the front of the machine. 
By these handles long horizontal rods are rotated on 
their axes, and these in their revolution close the elec- 
tric circuits (thereby actuating the air valves) in 
proper sequence. The interlocking is effected by longi- 
tudinal and transverse rods at the top of the machine. 
In some machines a diagram of the yard is attached to 
the machine, and metal strips represent the tracks; and 
these are movable, so that every operation which takes 
place on the ground, by the act of the signalman, is 
repeated before his eyes in the cabin. 

At the Grand Central station, in New York city, and 
at various other large yards, the switches and signals 
are worked by the low-pressure pneumatic system. With 
this no electric power is required, the electro-magnet at 
the operating cylinder being 
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power. The dwarf signals (used for slow yard move- 
ments) are in the Taylor system moved by a pair of sole- 
noids. The solenoids, fixed vertically at the bottom of the 
signal post, are energized by a current from the cabin 
and lift a vertical rod which forces the signe 
downward. In case of failure of any part, the roa .. 
forced downward by a spring, throwing the signal 
arm up to the stop position. 
tee — - 

COMPRESSED AIR AS A TRANSPORTATION AGENT, 
BY WALDON FAWCETT. 

With a more extensive use of compressed air for 
power purposes has come a corresponding broadening 
of the scope of its employment as a transportation 
agent, and indeed it has been conclusively proven that 
pneumatic traction has decided advantages over all 
other forms of mechanical haulage for a large variety 
of operations. Prominent among these are the various 
phases of underground haulage. For coal mines where 
there is danger from mine gas its utilization is almost 
essential, whereas the advantages which commend its 
employment in non-gaseous mines are almost as potent. 
A rather unique field has been opened by the intro- 


supplanted by a diaphragm 
valve. The air-valve—one 
at each signal cylinder and 
one at each end of each 
switch cylinder—is opened or 
closed by the movement of a 
circular flexible diaphragm. 
moved up or down a quarter 
of an inch, by air at a pres- 
sure of seven pounds per 


caer 
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square inch conveyed in a 
half-inch pipe from the. 
cabin. 


In the operating pipes the 
pressure is 15 pounds per 
square inch. When a switch 
or signal is not in use, its 
operating pipes are under at- 
mospheric pressure only. The 
interlocking is similar to that 
in other types of machine. 

Fig. 5 shows the signal 
cabin containing a low-pres- 
sure (“all-air’) switch and 
signal machine recently 
erected at the Harrison Street 
station, Chicago. The cabin 
is supported on the six metal 
columns, in the way shown, 
for the purpose of economiz- 
ing ground room; one of the 
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1ocomotive is equipped with one or more strongly 
const ‘ucted main storage tanks, which are charged 
w tt compressed air at high pressure, a combination 
,zator and automatic stop-valve and an auxiliary 
ow-pressure reservoir in which the air is carried at a 
uniform working pressure for distribution to the cylin- 
ders. The cubic capacity and the pressure of air in the 
main storage tanks on a motor are determined, of 
course, by the amount of stored energy required by 
the length of the run which such a locomotive is to 
make and the weight of the train which it is called 
upon to draw. Not infrequently locomotives are built 
to carry an air pressure of 800 or 1,000 pounds, but re- 
lief valves make it impossible to charge the motor 
tanks to a higher pressure than is required. The initial 
storage pressure decreases, of course, while the loco- 
motive is working. As illustrating the capabilities of 
the compressed air motors, it may be mentioned that 
there are in service in this country a few locomotives 
which are fitted with seamless steel tubes and carry a 
pressure of from 1,500 to 2,500 pounds per square inch. 
The combination regulator and automatic stop-valve 
through which the high-pressure air passes from the 
main storage tank to the low- 
pressure or auxiliary reservoir 
is provided with mechanism 
which can be instantly ad- 
justed for maintaining what- 
ever pressure is found most 
economical in the operation 
of the motor. Ordinarily 140 
pounds per square inch is sat- 
isfactory, but in case of an 
emergency, such as getting 
derailed cars on the track, 
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the pressure may be increased 
by immediate adjustment to 
150 or 160 pounds. Not only 
is the regulation of air be- 
tween the high-pressure and 
low-pressure reservoirs auto- 
matic, but it is at all times 
uniform, the air being ad- 
mitted as rapidly as it is 
needed and at the required 
pressure. 

For charging the locomo- 
tive storage tanks previously 
referred to, there are provid- 
ed the charging stations, 
which are connected with the 
stationary receiver or reser- 
voir by a pipe. It is custom- 
ary, when the reservoir or 
storage system is a pipe line, 


subordinate tracks of the 
yard occupying the space be- 
neath the building. The air 
pipes, extending from the 
cabin to the ground and there 
branching to the various 
switches and_ signals, are 
seen in the center of the 
drawing. 

The most recent develop- 
ment in the interlccking sig- 
nal field is the “all-electric” 
system of the Taylor Signal 
Company, of Buffalo. In this 
system all the switches and 
signals are moved by small 
electric motors—a motor for 
each switch or signal; and 


a 
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the work of the signalman 
consists of opening or closing 
electric circuits. The inter- 
locking is mechanical, as in 
the other types described, : 
and is placed vertically on the front of the ma- 
chine, as in the well-known Johnson type of mechanical 
interlocking. Extensive installations of this sys- 
tem have been made at Chicago, and in numerous other 
Western cities. Electric power is provided from 
a 60-volt storage battery, and as the current is re- 
quired only while switches or signals are being 
moved, the consumption of power is small. A gaso- 
line motor is usually used to run the generator 
to charge the storage battery. Fig. 7 shows a Taylor 
motor with the cover off. The connection at the right 
moves the detecter bar. The motor, through a suitable 
train of wheels, is made to revolve the large main gear 
one revolution for a single movement of the rails. The 
horizontal rod moving the rails receives its motion 
from a cam fixed to the main gear. When a switch 
movement is completed, the motor circuit is automati- 
cally broken and the motor at that moment is converted 
into a generator; and by its function as a generator, 
which lasts but a fraction of a second, it sends a 
current back to the cabin giving to the signalman the 
“indication” that the switch movement has been fully 
accomplished. For a single switch a 1 horse power 
Motor is used, and for a signal a motor of 1-6 horse 


A Compressed Air Locomotive. 
COMPRESSED AIR AS A TRANSPORTATION AGENT, 


duction of compressed air locomotives in railway tun- 
nels, where the smoke, vapor and gas from steam lo- 
comotives are objectionable. 

For the ordinary compressed-air haulage plant there 
are five essential features, namely, the locomotives, 
constructed to carry stored-up energy in the shape of 
compressed air, a charging station, a_ stationary 
reservoir, usually consisting of one or more storage 
tanks in which the air is compressed, an air com- 
pressor capable of compressing any desired number 
of cubic feet per minute to any pressure desired, and 
power for operating the compressor, either steam or 
water power being applicable for this purpose. The 
compressed air locomotives now most generally used 
are made by the H. K. Porter Company, of Pitts- 
burg, Pa. 

The general machinery of an air locomotive, cylin- 
ders, frames, wheels, etc., is usually very similar to 
that of a steam locomotive, save that the weight is 
greater, the bearings larger and the details of con- 
struction stronger than in a steam machine of the 
same power. The main points of difference are found 
in the fact that instead of the usual boiler with its fuel 
and water accessories for developing power, the air 
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to have a charging station at 
each end of the line, so that 
the motor may take a charge 
of air at the end of each sin- 
gle trip or each round trip 
as required. Air locomotives 
may be charged either direct 
or by a reservoir. However, 
direct charging is very waste- 
ful, and consequently the 
method most generally ac- 
cepted involves the use of the 
stationary reservoir. 

The reservoir for a com- 
pressed-air transportation line 
usually consists of either a 
pipe line or one or more stor- 
age tanks of construction sim- 
ilar to the locomotive storage 
tank, although usually de- 
signed to carry a somewhat 
higher pressure. By means 
of the reservoir system the 
compressor may be kept in nearly continuous operation 
at a fairly uniform speed. By an automatic system of 
governing the compressor, when the work is light, slows 
down in speed, whereas when the demand for air in- 
creases, the speed is quickly brought up to the required 
capacity. 

In a pneumatic street car the storage reservoirs are 
carried on the car trucks and occupy the space under 
the seats. The operating, brake and controller stands 
on the platform are very similar to the corresponding 
stands on an electric car. In the operation of the 
car, the air leaving the storage tank on the car passes 
through a reduction valve, where the pressure is re- 
duced from 2,000 pounds to a working pressure of 
150 pounds. It then passes into and through the water 
in the heater, where it takes up the moisture and heat 
of which it was robbed after compression and before 
the air was permitted to enter the station storage tanks. 
This is the principle that was employed on the cars 
experimented with on the Metropolitan system, New 
York. In ordinary service an air car weighing some- 
what less than 10 tons will consume 400 cubic feet of 
free air per car mile, and in some classes of service 
the consumption is double that. 
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Electric Traction. 


A 10,000-VOLT ALTERNATING CURRENT LOCOMOTIVE 
FOR THE BERLIN-ZOSSEN EXPERIMENTS. 

The Berlin-Zossen experiments are about to be re- 
sumed with an alternating current locomotive designed 
by Herr Walter Reichel. It will be remembered that 
it was the Reichei car, described in 
the columns of the ScieNTiric AMERI- 
CAN and SuppLeMEN'tT, which attained 
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lubrication, the oil is pumped back to the oil reservoir. 
It is only with the higher velocities, obtained with a 
gear ratio of 2 to 1, that such a system of lubrication 
is necessary. For smaller velocities the ordinary 
methods are quite adequate. 

The cast-steel motor case is composed of two parts. 
The bearings are made in one part. bronze-lined with 


a speed of 155 kilometers and even 
160.2 kilometers an hour during the 
tests, speeds equivalent to 96 miles 
and 99.5 miles. [t will, furthermore, 
be remembered that the tests were 
abandoned, because the track con- 
struction was defective, the rails 
being too weal and the substructure 
not solid enough. 

Reichel's locomotive is intended to 
reduce weight. With this end in 
view, he has abandoned transformers 
on the vehicle and suppiied the line’ 
voltage of 10,000 volts directly to the 
motors. The old car weighed 96 
tons; the new locomotive 20 tons 
jess, including passengers. The total 
horse power has been diminished 
from 1,000 to 920. These reductions 
will result in a saving of power, will 
diminish wear and tear and lighten 
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and to save space, the coils are placed alternately in 
longer and shorter tubes so that the longer ends lap 
over the shorter ones. 

Experiments were carried out for the purpose of de- 
termining what insulation would be most. effective. 
As a result of these experiments an insulation was 
adopted which has withstood a voltage of 22,000. The 
winding of the motor is a wave wind- 
ing connected in star and placed in 
90 half-closed slots. It consists of a 
number of single, flat copper wires 
arranged in series, four to the slot. 
Two of the free ends go to the col- 
lector rings, while the third is fixed 
to the core of the rotor. The pres- 
sure in these rotor windings is 700 
volts at starting. The use of bars 
for this winding facilitates the ap- 
plication of bronze rings to hold the 
winding against centrifugal force. 
Air enters near the shaft and is di- 
rected out through openings in the 
rotor casing by vanes. This current 
likewise cools the stator coils. Air 
pressure thus obtained is equivalent 
to several millimeters of water. 

Naturally the leading-in of the 
three high-pressure cables has been 
done with care. Cables insulated to 
stand 15,000 volts pass through three 
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the cost of maintenance. Moreover, 
the current flowing in the line will 
be diminished so that a considerable saving of power 
to be transmitted will be effected when running at full 
speed and when starting at the terminal points. 

The locomotive’s underframe has four axles, similar 
to those of the old experimental car. The gage is the 
standard German; the wheels have a diameter of 49 
inches and meet with the requirements of the Prus- 
sian State Railways. Each bogie has a wheel base of 
10 feet 8 inches. There is room on each bogie for 
two motors; but only one has been mounted. The 
bearings are placed within the motor windings, for the 
reason that it is necessary to make the utmost use of 
the space between the wheels. In order to equalize 
pressure on the two bearings, the motor shaft is geared 
at each end to the car and axle. 

It was necessary to carry on experiments for the 
purpose of determining what system of lubricating 
would be most effective. When it is considered that 
the velocity of the gear teeth is about 59 feet per sec- 


ONE OF THE MOTORS OF THE 10,000-VOLT HIGH-SPEED ELECTRIC LOCOMOTIVE. 


white metal. The active iron upon which the primary 
winding is mounted, is screwed into the motor case, 
while the rotor of the motor is fastened to the motor 
shaft by means of a sleeve. From this it follows that 
the motor can subsequently be arranged on the car axle 
for direct driving. 

The secondary winding is carried on the active iron 
of the rotor. A second sleeve holds two collector rings 
on the rotor, from which rings carbon brushes collect 
the current. The motor itself is lubricated by means 
of oil and wicks, a special arrangement having been 
here devised for the purpose of saving space. 

The primary winr.ng on the experimental car was 
on the rotor, a construction possible only with bar 
winding. In the present case it was not necessary to 
construct the motor for a very high turning moment, 
since for the small starting torque required the rotor 
could be made smaller, and the primary winding placed 
on the stator. 


soft rubber brushes placed inside 
hard-rubber brushes. Ending in the 
three terminals, these cables are 
mounted on corrugated porcelain insulators attached 
to saddles which are supported on mica-insulated iron 
tubes fixed to the casing of the motor. 

The weight of the motor and gear is 9,000 pounds. 
The connections of the motor and controller are sub- 
stantially those previously described in the SciENTIFIC 
AMERICAN SUPPLEMENT. The speed at starting is regu- 
lated by varying resistances in the rotor or secondary 
circuit which is insulated from the earth. The rotor 
resistance has twenty-four stops. The resistance 
coils are spirals of Kruppin wire held by porcelain 
insulators. This resistance is controlled by a hand 
wheel on a vertical spindle. The switches for the 
primary high-pressure circuit are worked by air pres- 
sure. 

On the completion of the locomotive, tests were made 
at a gradually increasing pressure, starting at 6,000 
volts and about 50 alternations. The final test was 
made at 11,000 volts and 95 alternations. With a 31- 
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ond, and that there are 147 teeth in the larger wheel, 
and 69 in the smaller wheel, the reason for these ex- 
periments is apparent. It was finally found that a 
system of forced lubrication with compressed air 
would answer the purpose best. The oil is driven out 
of the reservoir at a distributing cock which is turned 
to the right or left, depending upon the direction of 
the locomotive’s travel. The oil flows through pipes 
to nozzles above or below the toothed wheel. After 


For the purpose of obtaining as much cooling space 
as possible, the cores of both rotor and stator were 
designed in a peculiar way. The slots are quite deep, 
and the coils within are wide. The laminations for 
the rotor are in one piece; those of the stator are 
made in segments. For the winding 72 open slots are 
used; with 77 wires per slot of the primary. The 
wires are run through mica tubes. In order to pre- 
vent the passage of sparks from one phase to.another 
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ton trailer 65 miles an hour was the speed obtaincd. 
About 260 kilowatts were developed which corresponds 
to a load of about 280 horse power on the driving 
wheels. This agrees substantially with previous ex- 
periments at 62 miles per hour. 

It now remains to be seen whether the high speeds 
for which this road was built can be attained with a 
lighter locomotive. Probably not before the coming 
spring may definite results be expected. 
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Pamphlets will be furnished to manufacturers and 
furnace operators on application. 


THE ACME GAS COMPANY, 
1010 Monadnock Bldg. CHICAGO, ILL, 
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THE VALTELLINA RAILWAY--THE FIRST STANDARD 
THREE-PHASE ROAD. 

Readers of the Scienriric AMERICAN are more or 
less familiar with the electric railway built by Ganz 
& Co., of Budapest, along the shores of Lake Como. 
The road was opened for regular traffic on September 
4 last, since which time it has been running faultlessly. 

The Valtellina line is 66 miles long, and of stan- 


dard gage. It runs along Lake Como and the 
River Adda, with three 
branches’ extending from 


Lecco to Colico, from Colico 
to Chiavenna, and from 
Colico to Sondrio. 

The central power station 
is situated at Morbagno, 
the water power of the 
River Adda being utilized 
to drive the turbines. The 
effective head of the tur- 
bines is 30 meters (98.4 
feet). There have been in- 
stalled three turbine dyna- 
mos, each with a capacity 
of 2,000 horse power at 150 
revolutions per minute. The 
three-phase alternating-cur- 
rent generators coupled di- 
rectly with the’ turbines 
generate current at a ten- 
sion of 20,000 volts at the 
terminals. This high-ten- 
sion current is led to the 
primary conductors of the 
line through a switchboard, 
and is transformed into 
three-phase alternating cur- 
rent at 3,000 volts by means 
of step-down transformers 
situated along the line. This 
stepped-down cvrrent is led 
to the contact wires, and 
thence directly to the motors of the vehicle. The 
primary conductors are extended along the line on the 
same poles which carry the contact wires. 

For the line at Lake Como the motor cars are 18.1 
meters in the carriage body and 19 meters (62% feet) 
over the buffers. The cars rest on two bogie-trucks, 
each having a wheel-base of 2%; meters. Without pas- 
sengers a car weighs 50 tons, including the motors. 
The wheels are 1.17 meters (3.8 feet) in diameter, 
while those of the electric freight locomotives supplied 
to the same line have a diameter of 1.4 meters (4.59 
feet). The locomotive motor weighs 3.8 tons; its rotor 
about 11% tons. The car-motors with a smaller size 
wheel weigh 314 tons approximately. Each series pair 
of these motors develops a full-load horse power of 150, 
while the high tension motor 
itself, when running at full 
speed with the low tension mo- 
tor cut out, yields about the 
same horse power. Thus, 300 
horse power are developed in one 
truck carrying two pairs of mo 
tors, or 600 horse power (450 
kilowatts) on one train with 
front and rear driving cars. 

The current generated at the 
central station has a frequency 
of 15 per second. When running 
synchronously the high tension 
motors make 300 revolutions per 
minute. In the rotor of the same 
motor the periodicity currents 
vary according to the slip. 
During the start, when the high 
tension is switched into series 
connection with the low tension 
motor, after the speed has risen 
to “half speed,” or 150 revolu- 
tions per minute—above which 
speed the_ series connection 
ceases—the periodicity of the 
currents in the rotor of the high 
tension and in the stator of the 
low tension is about 714 per sec- 
ond. The speed of the locomo- 
tive motors is 125 revolutions 
per minute. The Valtellina lo- 
comotive motors are not geared 
in series; they are all high ten- 
sion. 

The line will be used for the 
transportation of both passengers and freight. Pas- 
sengers are carried by the cars at a speed of 60 kilo- 
meters (37% miles) per hour. The electric locomo- 
tives are used for hauling freight trains. Each train 
has a net weight of 250 to 300 tons. The speed attained 
is about 30 kilometers (1814 miles) per hour. 

The commercial merits of the system are many. 
The initial outlay was not inordinate. The cost 
of maintenance is said to be comparatively small. For 
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railways of considerable length and heavy traffic, less 
maximum power is required in the central station 


with the Ganz high tension distribution than with the 
necessarily low tension of continuous current distribu- 
tion, the ratio of maximum to average load at the 
central station being less. 

The electrical merits of the system are no less note- 
worthy, especially when the length of transmission 
By reason of 


from one central station is considered. 


A PASSENGER CAR OF THE VALTELLINA ROAD. 


the high voltage no large currents are used. The loss 
involved in converting to continuous current by rotary 
converters is eliminated. The use of pure induction 
motors without commutators, and the coupling of these 
in series pairs, results in a high motor efficiency. 
0 ee - 

The French Patent Office has granted a patent for 
the “penetration” process of glass coloring. Applica- 
tions for patents have also been made in other coun- 
tries of Europe, so we are informed. The process is de- 
scribed thus: Silver salt is put on the surface of the 
glass, which is then heated to 500 deg. or 550 deg. Cent. 
The excess of salt having been removed, the surface 
appears yellow, the color penetrating to a depth of 
0.17 mm. when the baking has lasted for about five 


—* 
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FREIGHT LOCOMOTIVE OF THE VALTELLINA LINE. 


minutes. After an hour, a layer of double that thick- 
ness would be colored; after eighteen hours the color 
would have penetrated through a glass plate 1.6 mm. 
in thickness. In reflected light this yellow displays a 
beautiful greenish or bluish fluorescence. Silver and 
copper give a red. Gold and iron salts have also been 
used. When the baking is continued for a long period, 
the coloring matter is renewed from time to time, say 
every. six hours. 
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DECEMBER 13, 1902. 
THE HON. SALEM H. WALES. 

It is with sincere sorrow that we record the death 
on the 2d instant in this city of our old associate and 
partner, the Hon. Salem H. Wales. 

Mr. Wales was born in Wales, Mass., on October 4, 
1825. At the age of twenty-one he came to New York 
and entered a mercantile house in this city. In De- 
cember, 1848, he became a member of the firm of Munn 
& Co., and became associated with Mr. O. D. Munn and 
Mr. Alfred E. Beach as one 
of the managing editors of 
the ScreNTIFIC AMERICAN. 
He continued to be identi- 
fied with the publication 
until 1871, when he retired 
from business. 

In 1855 he was appointed 
Commissioner to represent 
New York at the Paris Ex- 
position of that year, and 
also served on the Executive 
Committee of the Christian 
Commission during the civil 
war. After his retirement 
from business he became 
interested in several public 
institutions and served New 
York city in a@ number of 
positions. 

In 1873 he was appointed 
president of the Board of 
Park Commissioners, and 
again in 1880 and 1888 was 
a member of the same 
board. In 1874 he received 
the regular Republican 
nomination for Mayor of 
New York. He was not 
elected, but in the same year 
he was chosen president of 
the Board of Commission- 
ers of Docks and in 1895 he 
was appointed one of the Commissioners of the new 
East River Bridge, which position he held for several 
years. 

He was a director in the Hanover Fire Insurance 
Company, in the National Bank of North America, in 
the Southampton (L. I.) Bank and the Southampton 
Water Works. He was a charter member of the Union 
League Club, organized in 1863, and had always been 
one of its most prominent and active members. Mr. 
Wales was also a member of the Century, Press and 
Church Clubs, the Meadow Club, the Golf Club of 
Southampton, the New England Society and the Metro- 
nolitan Museum of Art, and a member of the Executive 
Committee of the latter. He was prominent in pro- 
moting the success of the New York Homeopathic 
Medical College, and of the 
Hahnemann Hospital, and was 
president of both institutions for 
a number of years. 

Mr. Wales was a man of ster- 
ling integrity, possessed a most 
amiable character, and was wide- 
ly known and esteemed. His loss 
will be mourned by a large cir- 
cle of friends and acquaintances. 

He leaves two children, Mrs. 
Elihu Root, wife of the Secre- 
tary of War, and Edward H. 
Wales. Mr. and Mrs. Wales cele- 
brated the fiftieth anniversary 
of their marriage on February 
12, 1901. 

—_————_+ 04+—______- 
The Scientific American Build- 
ing Monthly. 

There is probably no better il- 
lustrated or printed architectural 
periodical than the ScIENTIFIC 
AMERICAN BUILDING MONTHLY. In 
its pages the architect will find 
photographs and plans of houses, 
of all styles and costs. To the 
man who is not an architect, but 
desires simply to build, it is a 
treasure-house of suggestions. By 
glancing through each number 
he is sure to find a picture of the 
very house which meets his ideas. 
A page of bright comment dis- 
Cusses current architectural 
topics. The “Talks with Archi- 
tects” are not the least valuable feature of the paper; 
for often enough the architect interviewed gives infor- 
mation by which even the experienced designer of 
houses may profit. Each month there appear notes 
under the captions “The Garden,’ “The Country 
House,” “The Household,” “Legal Decisions” and 
“New Books,” in which new information is presented 
in an attractive manner. Especial attention is given to 
formal gardening as an adjunct to the modern mansion, 
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—__— sain ral oars ieee eae ee eal YOU CANNOT ARBITRATE WITH FIRE 


T T must be fought from the minute it 
shows itself. The best protection for fac- 
tories, country houses and small towns is a 


ALDWELL TANK ON A 
ALDWELL TOWER ... 


HE reduction in your insurance will pay 
for the outfit. The tank will be tight and 


THE CELLULITE TRUNK 
Is the Lightest, Strongest and Most 
Durable Trunk Made. 


Dry Goods, Noticn, Clothing, Hat, Shoe and Jewelry Sample 


Trunks, at prices ranging from $15 to $50. Commercial travelers save 
“ CELLI J] ITE. ” the entire cost of the trunk in a single season by reduced excess bag- 


gage charges. 
A NEW MATERIAL The largest concerns in America are using the Cellulite Trunks, 
(PATENTED?) The Cellulite Steamer Trunk for foreign travel is unsurpassed 
FOR TRUNKS, SUIT AND | and its lightness saves its price in a single tour ($15 to $30) ¥ 
EXTENSION CASES, Etc. 


The Cellulite Dress Trunk costs no more than other trunks that do 


LIGHT, STRONG, not approach its high standard of excellence ($20 to #40). . ” 
HANDSOME. The Cellulite Suit Case is forty to fifty per cent lighter, is hand- durable —The tower « solid as a rock,” and 
INVESTIGATION INVITED. some, retains its shape, is stronger, and is sold at a reasonable price of sightly appearance 
WE GUARANTEE our | ‘3 '0$15)- ; 
Goops The Arlington Hand Bag is the only radically new traveling bag 


laced on the market in the last 30 years; it is strong, durable and 
ight ; has only to be seen to be appreciated ; made in many styles and 
sizes, at prices to suit any purse; our 15-inch leather bag at $6.00 is bet- 
ter in every way than those usually sold at $7.50. 


Send for free sample of Cellulite, price list and full information, 


IF YOUR DFALFR witt CELLULITE TRUNK & BAG CORP'N., 


NOT SUPPLY YOU, 


Ber us refer you to some in your section 
We have them everywhere. We make a 
specialty of Cypress Tanks for all purposes. 


Send for catalogue, price list and plans. 


WILL DELIVER OUR NORWICH, CONN. 
CUODS LEAERESS EE ALD New York Office and Salesroom, Ww € ¢g d Il ¢g y 
ee 377 Brosdway. . €. Caldwell Company, 


LOUISVILLE, KY. 
=STEARNS CARS a 


ARE WORTH MORE THAN THEY COST. 


MORE— 
POWER, 
GooD No, 21,.—Stecl Works, No. 40.—Indastrial. 
FEATURES, 
STYLE and 
LUXURY 
THAN ANY 
O-HER 
AMERICAN No. 98. Air. No. 26.—Contractors, No. 48.—Plantation. 
mE LIGHT LOCOMOTIVES 
INSPECT THE 1903 STEAM AND COMPRESSED AIR. 
MODELS BEFORE |3 to 50 Tons. All Gauges of Track. Export a Specialty. 
PLACING YOUR Compressed Air and Steam Catalogue free on application of intending purchaser, to 
ORDER. others on receipt of 50 cents, |§ Address 


WEITE COR, CATALOG H. K. PORTER COMPANY, Wood near 6th Sts., Pittsburgh, Pa., U.S. A. 


THe F. B. ST EARNS Co., CLEVELAN D, Onno. Cable Address: Porter, Pittsburgh, A B C, Lieber and Western Union Codes. 


Strange Mental Powers! 
HOW PEOPLE ARE INFLUENCED 


The Safety Gar pleating & Lighting Go, j°""" °°" “Be seBecicsas i= 


[a DPM Nh) "Wa aad SS \ % 


General Office, 160 Broadway, New York 


( 1017 Monadnock Building, Chicago 
BRANCH OFFICES: - 


i 1015 Union Trust Building, St. Louis 


Pintsch System Car and Buoy Lighting 


“7 HIS Company controls in the United States and Canada 
the celebrated Pintsch System of Car and Buoy Light- 
ing. It is economical, safe, efficient, and approved by 


railway managers and the Light House Board of the United Hypnotism is no longera myth, a fanciful creation of the mind, but a reality, a most 


States, and has received the highest awards for excellence at potent power, capable of producing infinite good. For the purpose of ascertaining the 

the AWorld'sane po Mitignscat = NIOSGOwe Vienna. ‘Sie Petersbur g pace value of this much-talked-of power, a committee was appointed to investigate 
: z : , ? Z ypnotism. 

London, Berlin, Paris, Chicago, Atlanta and Buffalo. 116,000 The committee carried on a series of investigations in. regard to the power of hypno- 

cars, 5,000 locomotives and 1,400 buoys are equipped with this tism to influence the actions and deeds of people in the everyday walks of life. 


¥ Y ; a ; It was clearly demonstrated that hypnotism may t.e employed so that the person 
light. 170 railroads in the United States, Canada and Mexico operated upon is entirely unconscious of the fact that he is being influenced ; and, all 
have adopted this system of lighting. Applied on over 20,000 things considered, the committee regard it as the most valuable discovery of modern 
times, A knowledge of it is essential to one’s success in life and well-being in society. 

= Dr. Lincoln says, after a thorough investigation, that he considers it the most mar- 

Car Heating vellous therapeutic agent of modern times. 
3 ‘ Judge Schafer, a legal light, was also convinced of the efficacy of hypnotism. 

By Steam Jacket System of hot water circulation, regulat- Mr. Stoufer performed the astonishing feat of hypnotizing Mr. Cunningham, of Pue- 
ing direct steam system, return and single train pipe systems. blo, Col., ata distance of several blocks. Mr. Stoufer says it is indispensable to one’s 


cars. 


; i ‘ - business success. 
130-railroads in the United States are SINE these Sy stems Rev. Paul Weller says that every minister and every mother should understand hyp- 
of heating. Applied on over 10,100 cars. notism for the benefit they can be to those with whom they are brought in daily contact. 
The New York Institute of Science has just issued 10,000 copies of a book which fully 
AUTOMATIC STEAM TRAPS explains all the secrets of this marvellous power, and gives explicit directions for be- 
STRAIGHT PORT COUPLERS coming a practical hypnotist, so that you can employ the force without the knowledge 


of anyone. Anybody can learn. Success is guaranteed. 
The book also contains a full report of the members of the committee. It will be sent 
absolutely free to anyone who is interested. A postal-card will bring it. Write to-day. 
Address NEW YORK INSTITUTE OF SCIENCE 
(Dept. PT 7), ROCHESTER, N. Y. 
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Electric Traction on Long Distance Railways. 
BY ALTON D. ADAMS. 


After a long series of experiments, electric railways 
reached the present standard type at Richmond, Va., 
in 1888, a type that includes essentially a stationary, 
continuous-current dynamo connected to car motors 
by a single circuit made up of the trolley wire on one 
side and the rails on the other. On the Richmond 
railway the dynamo voltage was approximately 500, 
while the motor voltage ranged downward from this 
figure according to line loss. This pressure remains 
standard at the present day and is varied from only to 
the extent of using dynamos up to about 600 volts 
where long lines involving a large loss of pressure are 
to be supplied. 

The great development of electric railways since 1888 
has consisted almost entirely of the application of prin- 
ciples and methods thcn in use or well understood. 
Dynamos of much greater capacity hae been applied 
to street railway work, longer lines have been built, 
and larger cars driven by more powerful motors have 
been put into operation. In spite of all this extension, 
almost every electric railway in the United Ctates in- 
cludes substantially the continuous current dynamo 
and motor and the single circuit uniting them, working 
at a pressure of approximately 500 to 600 volts or less. 

If the purpose of electric railways had remained 
merely what it was in 1888, to furnish transportation 
in city streets, there would be little reason to depart 
from present standard practice. Instead, however, of 
a series of tracks in city streets, none of which are more 
than five miles from the generating station, a single 
electric railway system now often extends between 
cities and towns that are 25 to 50 or more miles apart. 
An electric railway of such length cannot be econonic- 
ally operated from a single generating station when the 
pressure of transmission or distribution is not above 
600 volts. High pressures running into thousands of 
volts for a distance of 25 miles, and into tens of 
thousands of volts for a distance of 50 miles are abso- 
lutely necessary for efficient transmission of energy, 
if the cost of conductors is to be held at permissible 
figures. 

Besides the demands of: extending street railways for 
higher voltages, there is a similar demand from quite 
a different source. Steam railways have suffered a 
great diminution in their suburban business through 
the competition of electric lines. Many of these steam 
roads are ready to adopt electric traction on parts 
of their systems if it can be shown that the resulting 
advantages would warrant the expense. 

A number of expedients have been adopted to pro- 
vide for electrical distribution on long railway lines. 
One of the first solutions of the problem was to build 
additional generating stations at intervals along an 
extended railway line, and supply a section of the 
line from each station. This plan of several generat- 
ing stations spaced along an electric railway line has 
been carried out in a number of instances, each station 
delivering continuous current at 500 to 600 volts. 
The great objection to this arrangement lies in the 
fact that such stations must each have a capacity much 
below that required for the highest economy of opera- 
tion, because the low voltage permits each station to 
supply the motors on only a few miles of railway. The 
voltage at continuous current dynamos, between the 
trolley wire and track and at the car motors might be 
increased somewhat, say to 1,000, but there are legal 
objections to the use of this voltage in city streets, 
and the difficulty of insulation at car motors would 
thereby be much increased. Moreover, a pressure of 
1,000 or any other number of volts that could be made 
reasonably safe in the streets and practicable at the 
motors would be far below the requirements for effi- 
cient transmission to long railway lines. Another plan 
for transmission and distribution to long-distance elec- 
tric railways involves the development of alternating 
current at any desired voltage, its transmission to sub- 
stations each of which contains transformers and rotary 
converters, and the supply of continuous current at 
about 509 volts from these converters. This plan has 
already been put into operation on a number of long- 
distance electric railways. It should be noted that 
this adoption of alternating generators and transmis- 
sion does not avoid the use of continuous current dy- 
namos, distribution lines and motors operating at the 
old pressure of about 500 volts. The rotary converters 
are simply a special type of continuous current dynamo 
in which alternating current may be used for driving, 
instead of mechanical power. In some cases alternat- 
ing motors and ordinary continuous current dynamos 
are used at sub-stations to furnish current at 500 volts 
for electric railways. The rotary converter simply 
combines the motor and dynamo in one machine. 

Obviously the converters at sub-stations must have 
capacities at least equal to those of the continuous cur- 
rent generating stations which they displace. It follows 
that the system just considered adds to the capacity 
necessary for continuous current dynamos in any event 
the entire electrical equipment of the alternating sta- 
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tion, the transmission lines and the transformers at 
the sub-stations. On many long-distance electric rail- 
ways this large increase in capacity of operating ma- 
chinery is warranted by the high economy of a very 
large generating station and by the advantage of any 
desired voltage on the transmission lines. The dis- 
tance from the generating station at which cars may 
be operated by this system of combined alternating and 
continuous current equipments seems to correspond to 
the limits of electrical transmission at any practicable 
voltage. At the present time such electric railways are 
operated that extend more than fifty miles from their 
generating stations. Though American practice has 
clung to continuous current motors for electric trac- 
tion, induction motors have been adopted on a number 
of railways in Europe. Where the generating station 
is so far from parts of the railway line that the permis- 
sible voltage at motors is not great enough to allow 
economical transmission, rotary converters may be 
avoided by the use of induction motors. Furthermore, 
when converters are not used, the expense for the opera- 
tion of sub-stations disappears, because mere transform- 
er stations do not require the services of attendants. 
On European railways where the induction motor is 
used, the generating station is operated at any voltage 
desired for the transmission and the alternating cur- 
rent is delivered at a number of transformers spaced at 
suitable intervals along the tracks or carried by the 
cars. These transformers lower the voltage to as little 
as 400 in some cases and as much as 3,000 in others 
for distribution over trolley wires and tracks to the 
car motors. Ordinary single phase alternating motors 
lack sufficient starting power for railway purposes, for 
which reason three-phase motors are employed on these 
European roads. With three-phase motors the single 
trolley wire must be abandoned and two trolley wires 
with the rails, or three wires without the rails as a con- 
ductor must be employed. This use of two or three 
trolley contacts is a disadvantage in operation com- 
pared with a single trolley, but it may be worth while 
in some cases to add one or two trolley wires and do 
away with rotary converters. A generating station at 
high voltage, transformer sub-stations, and distribution 
from these sub-stations at 400 to 3,000 volts to three- 
phase car motors make it possible to operate a railway 
at any distance from the power station that can be 
economically covered by high voltage transmission. As 
to the length of railway that may be operated from a 
single generating station, it thus appears that the sys- 
tem with transformer and converter sub-stations using 
continuous current motors is on a par with the system 
having only transformers at sub-stations and using 
three-phase motors. The Bergdorf-Thun Railway in 
Switzerland is 25 miles long, its most distant end is 
31 miles from the generating plant which operates at 
16,000 volts, 14 transformer sub-stations reduce the 
voltage to 750, and the three-phase current at this pres- 
sure is distributed to the car motors. 

Whether continuous current or induction motors 
are employed, a voltage as low as 500 or even 750 for 
distribution from sub-stations to car motors implies a 
large expenditure for conductors on long railways. 
Though it is not thought advisable to exceed the volt- 
ages just named at continuous current motors, the 
same limitation does not apply to induction motors. 
Hence there is a movement in Europe toward higher 
voltages at car motors. An illustration of this fact 
is seen in the Valtellina Railway in northern Italy. 
This line has 65 miles of track, the voltage at the 
generating station is 20,000. Twelve transformer sub- 
stations along the line reduce this pressure to 3,000 
volts, three phase, and current at this voltage goes di- 
rectly to induction motors on the cars. 

A further effort to utilize high voltage for distribu- 
tion right up to electric cars has been made on the 
European railway from Marienfelde to Zossen, fifteen 
miles long. On this railway the voltage of transmis- 
sion and distribution is 10,000, and three-phase cur- 
rent at this pressure is received at transformers carried 
on the cars and there reduced to a low voltage for the 
induction motors. But in the new locomotive built for 
this road, the transformers have been discarded. On 
another page will be found a full description of this 
locomotive. 

Though little has been done with induction motors 
for electric traction in the United States, especial at- 
tention has recently been turned here to the use of 
single-phase alternating current for railway work. The 
Oerlikon Works in Switzerland are building a 44-ton 
locomotive to be operated by single-phase current on a 
system devised by an American engineer. This loco- 
motive, which is to develop 700 horse power, is fitted 
with continuous current motors for driving, and also 
with a single-phase alternating motor connected to a 
continuous current dynamo. This locomotive is going 
into service on a railway in Europe where single phase 
current will be distributed along the single trolley line 
and rails at 15,000 volts. After entering the locomo- 
tive at this pressure the alternating current will drive 
the single phase motor, and this motor the dynamo 
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Continuous current from this dynamo will then pass 
to the motors that do the work of traction. In this 
system any desired voltage may be employed for the 
distribution without regard to the continuous cuirent 
motors. 

On a railway now under construction in Michigan 
single-phase current is to be distributed to the cars at 
15,000 volts and there reduced by transformers to 
200 volts for the single-phase motors. On each car the 
motor operates constantly, doing traction work when 
the car is in motion and compressing air when the car 
is standing still. The compressed air is used to start 
the car and also to aid in its operation on heavy work 
or grades. Like the previously named single-phase 
system, this one using compressed air permits any de- 
sired voltage to be employed between the single trolley 
wire and track. 

A third and apparently very important plan for the 
operation of railways with single-phase current is soon 
to go into operation on a road extending from Wash- 
ington to Baltimore, a distance of 31 miles, with a 
branch 15 miles long to Annapolis. Single-phase alter- 
nating generators working at 15,000 volts will fur- 
nish the energy to operate this railway, and current 
from these generators will be reduced in pressure to 
1,000 volts at nine transformer substations along the 
line. At each car a regulator and transformer will re- 
ceive the single-phase current at 1,000 volts and de- 
liver pressures ranging from 200 to 400 volts at the 
motors. This range of voltage will give all necessary 
motor speeds from starting to 40 miles per hour for the 
cars. The motor to be used for this work is the most 
notable feature of the system. This motor is substan- 
tially a continuous current series-wound machine with 
its magnetic circuit laminated throughout. It has 
long been known that a continuous-current series mo- 
tor if supplied with alternating current of single- 
phase will start and operate as though supplied with 
continuous current, except that very destructive spark- 
ing usually occurs at the commutator in motors of 
large capacity. It is claimed that this trouble has been 
overcome by a new method of construction, and one of 
the large electrical manufacturers has contracted to 
furnish the motors mentioned for the Washington and 
Baltimore line. Each motor is rated at 100 horse 
power and there are to be four motors on each car. 

It thus appears that while Europe is trying to solve 
the problems of electric traction on long railways with 
induction motors and three-phase current, America is 
going about the work either with a combination of 
three-phase and continuous currents, or with single- 
phase current alone. As to the important feature of 
high voltage for transmission the three-phase and 
single-phase systems are equal. In the delivery of en- 
ergy at very high voltages to cars the single-phase 
current has a great advantage because of the single 
trolley wire required. On the other hand the develop- 
ment of power with the single-phase current is not yet 
certainly solved for traction work. 

OO COC rrr 
To Our Subscribers, 

The ScreENTIFIC AMERICAN is fast nearing the comple- 
tion of its fifty-seventh year. During thet time it has 
faithfully chronicled the scientific progress of the 
times and has described new and important discoveries 
and inventions. From the first number to the last 
which has so far appeared, the ScIENTIFIC AMERICAN 
may be regarded as a weekly history of the world’s 
progress in science, industry and invention. 

With the close of the year many of the subscriptions 
will expire. In order that the paper may be received 
uninterruptedly, subscriptions should be renewed 
promptly. An expired subscription will not be contin- 
ued. To those familiar only with the Sclentiric 
AMERICAN, it may be well to speak of the purpose of the 
SclENTIFIC AMERICAN SUPPLEMENT. The SUPPLEMENT 
presents papers and articles too long for insertion in 
the columns of the ScieENtTIFIC AMERICAN, and contains 
translations of scientific articles in foreign tongues, 
which would otherwise be inaccessible to those who 
read only English. By subscribing both to the Scien- 
Tiric AMERICAN and the SciENTIFIC AMERICAN SUPPLE- 
MENT, it is possible to obtain a most complete survey of 
scientific work on both sides of the Atlantic. By tak- 
ing both papers the subscriber obtains the benefit of 
reduced rates. 

_ +0 
The Current Supplement, 

The current StrpPLEMENT, No. 1406, contains a 
wealth of varied information. The opening article 
deals with the new augmented water supply and reser- 
voirs of London, and is very fully illustrated. The 
Pacific cable is made the subject of an article accom- 
panied by sectional views of the cable at various points. 
The Berlin-Zossen Road, now famous in electrical his. 
tory for the high-speed tests carried out upon it by 
the two great German electrical companies, has for its 
counterpart in this country the Aurora, Elgin and 
Chicago Railway. In the current SUPPLEMENT an arti- 
cle is published which fully describes this American 
road. Francis J. FitzGerald continues his discussion 
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of the conversion of amorphous carbon into graphite. 
A brief resumé of Prof. J. J. Thomson’s lecture before 
the British Association on Becquerel rays and radio- 
activity will doubtless be welcomed. How the oxides 
of nitrogen could be reduced directly by the contact 
process is likewise told. We have, from time to time, 
published accounts of the efforts of Americans to 
exterminate mosquitoes. In Europe no less activity 
has been shown. It may, however, not be without in- 
terest to our readers to learn from Dr. Louis W. Sam- 
bon, of Naples, sometning of the life history of 
Anopheles maculipennis (Meigen), and the methods 
ervlcyed in Europe for its extermination. Prof. Edwin 
G. Dexter describes interestingly quaint superstitions 
and proverbs relating to weather influences. 
—\—- +e a ——————— 
AIR BRAKES 

The compressed air brake bears a very important re- 
lation to the subject of railway transportation; for 
it has a direct effect upon the economical operation 
and speed of trains, as well as upon their efficiency 
as carriers of merchandise, live stock and passen- 
gers. Without the general adoption of the air brake 
in the past few years the long, heavy, fast freight 
trains and speedy passenger trains, so comfortable, 
luxurious, and safe, would not now be running. For 
the most important consideration is the safe transport 
of passengers and merchandise, and this requires a 
brake of great power and always reliable, to control 
the speed of the train or stop it in a short distance 
with comfort and safety. 

Few people realize the enormous energy stored up 
in these trains, giant catapults as they are, moving 
through space with tremendous force and speed. A 
very reasonable example is a train of freight cars 
loaded with grain, the total weight of which is about 
three million pounds. The energy stored up in such a 
train, when running twenty-five miles per hour, is 
greater than that which can be imparted to a pro- 
jectile by the largest of modern guns. It takes a 
very efficient brake to check this enormous inertia in 
a short distance, smoothly and safely. 

With the air brake. these trains are perfectly con- 
trolled. The air brake has kept pace with the great 
increase in weight, length, and speed of both freight 
and passenger trains. Much that is interesting could 
be said about the magnitude of the air brake business, 
and the details of construction, manufacture, and use 
under the different circumstances of operation. The 
employes of railways who have to do with the air 
brake apparatus are carefully instructed how to han- 
dle and care for it, through the pub-ication of instruc- 
tive literature. There are scattered all over the coun- 
try, instruction rooms maintained by the railways, 
where illustrative samples of air brake apparatus are 
available to tho men, and in which traveling air brake 
inspectors fiequently give lectures. There are also 
instruction cars traveling from place to place in which 
sample brakes are set up, exp!ained, and operated. 

While the subject is technical and of considerable 
detail, the principles of the air brake can be describe@ 
in few words. Briefly, the air brake comprises 2 
pump for compressing air, a reservoir on each car for 
storing the air, a brake cylinder on each car in which 
the air is allowed to exert its force when it is desired 
to have the brakes act upon the wheels, and a triple 
valve on the car, connected with both reservoir and 
cylinder and controlling the flow of air in and out of 
each. 

The triple valve piston is normally subjected to air 
pressure of equal intensity on both sides. A reduc- 
tion of pressure in the train-pipe side moves the 
piston one way, and restoring the pressure in the 
train pipe pushes it back again. The former opens 
connection between reservoir and brake cylinder; the 
latter discharges brake cylinder air and allows the 
reservoir pressure to be replenished. An engineer’s 
valve in the cab of the locomotive enables the engi- 
neer to cause the rise and fall of train pipe pressure 
referred to. The rest of the apparatus is the piping, 
cocks, and connections. 

We give a more detailed description of some parts 
of the brake, selecting those that are representative 
of the most modern construction and in general use. 

The air pump, mounted upon the engine, just for- 
ward of the cab, is operated by steam from the loco- 
motive boiler, and compresses the air required for 
the air brake system throughout the train. The air 
compressed by the pump is delivered into the main 
reservoir, which is a large tank mounted somewhere 
about the engine and storing sufficient air to relieve 
the pump from excessive work, when more air is sud- 
denly required in the brake system. Otherwise the 
pump would be subject to violent fluctuations; at rest 
one moment, and in violent operation the next. 

The engineer’s valve, or “brake valve,” mounted 
inside the cab of the locomotive, permits the engineer 
to control the movements of the train by applying and 
releasing the brakes as the operation of the train 
may __ require. This valve contro’s the flow of 
air from the main reservoir into the brake ap- 
paratus’ upon the other vehicles, and also controls 
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the discharge of train pipe air when the train is 
to be stopped, or its speed reduced. The engineer 
has perfect control of a'l brakes in the train by mov- 
ing a small handle. The positions of this handle are: 
“running,” “lap,” “service applications,” ‘‘emergency,” 


Fig. 1.—THE DUPLEX PUMP. 


and “release.” “Running” is the normal position of 
the handle while the train is speeding along and the 
brake system is charged with air at the proper pres- 
sure. In this position, air from the main reservoir, 
generally about twenty pounds higher in pressure than 
the rest of the brake system requires, is slowly fed 
through the engineer’s valve into the rest of the sys- 


Fig. 2.—THE ENGINEER'S VALVE. 


tem, thus taking care of leaks and keeping the air 
pressure up to standard. 

The other positions for the hand'e are explained by 
the names given-them. .The several positions for ser- 
vice applications, set the brakes with different de- 
grees of force. With the handle in emergency position, 
brakes are instantly set with their greatest power. In 


Fig 3.—THE TRIPLE VALVE, 


release position, air that has been used to set brakes, 
is replenished from the main reservoir and pump, re- 
storing all parts of brake system to normal condition. 
A modern type of engineer’s valve is illustrated on this 
page. 

The engine equipment includes a gage for showing 
the air pressure in both train piping and main re- 
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servoir, the pressure in the latter being kept higher 
than in the rest of the brake system; and a simple 
governor which controls the working of the air pump, 
automatically stopping the pump when standard air 
pressure has been accumulated in the brake system, 
and automatically starting the pump when the air 
falls below the desired standard. 

The principal parts of the brake apparatus, mounted 
upon each car, are an auxiliary reservoir, for storing 
upon each vehicle sufficient air to operate the brakes 
thereon; a brake cylinder, ordinarily open to the at- 
mosphere (through a port in the triple valve), and a 
quick-action triple valve. 

When air brakes are applied, the triple valve allows 
air from the auxiliary reservoir to flow into the brake 
cylinder in sufficient quantity to give the brake-force 
intended by the engineer. The piston-rod of the brake- 
cylinder is connected to the levers and shoes by which 
the power delivered by the brake cylinder is evenly 
distributed to the wheels of the vehicle. When the 
brakes are released and the triple valve opens the port 
that lets the air escape from brake cylinder to atmos- 
phere, a spring, surrounding the piston rod of the 
brake-cyiinder, pushes th2 cylinder piston back to 
normal position, the forward movement of the piston 
having compressed this spring. 

¥ig. 1 is an external view of the duplex air p:.mp, 
which is a construction peculiar to the New York Air 
Brake. The pump is constructed in a very simple 
manner and delivers sixty-seven per cent morz air 
than other air brake pumps do with equal cox:si:mption 
of steam. The lower half of this pump :s comprised 
by the steam cylinders, the uppe.: haif by the air 


cylinders, quite the reverse of form2r air pumr  on- 
struction. Thus the drainess 77 .:> steam: .7.1uders 
is collected at the lowes’ ¢si7:4. 44.2 Casi.a! .oserver 


of this pump might sur «ose that it was merely a pair 
of ordinary pumps conected together, side by side, 
and that the total volume of air would simply be twice 
as much as would be delivered by o:e of the pumps 
alone. Closer inspection shows that this is not the 
case and that tt Jump compresses three volumes of 
air with iwo s::uilar volumes of steam. One of the 
air cylinders has twice the volume capacity of any one 
of the other three cylinders. Its contents are com- 
pressed into half their original volume and delivered 
into the smaller air-cylinder. The smaller cylinder, 
which has the same volumetric capacity as the steam 
cylinder below it, will then contain three volumes of 
air, viz., the free air originally confined within it, 
plus the two volumes just received from the larger 
cylinder. The final compression of these three vol- 
umes of air is caused by the steam cylinder on that 
side of the pump, the air being delivered into the 
“main reservoir.” 

All working parts of this pump can be examined and 
replaced without taking the pump off the engine. 

Fig. 2 is a photograph of the New York Air Brake 
Company’s engineer’s valve cut in half longitudinally. 
The novel feature of this valve is, that it discharges a 
definite quantity of train pipe air in each of the sev- 
eral positions for applying bralxes, and is therefore 
called a “positive discharge” valve. An engineer hav- 
ing this valve on his engine, can apply brales through- 
out the train with exactly the force that he knows, 
from experience, should be applied to the wheels to 
give the retarding power wanted at just that moment, 
and is not obliged to watch the pressure gage, in the 
cab of the locomotive, but can keep his eyes upon the 
rails, signals, or crossings ahead of him. 

Fig. 3 is a sectional view of the quick-action triple 
valve. One is used upon each freight or passenger car. 
It is by the perfect working of this ingenious, yet 
very simple valve, that the brakes are all applied at the 
same moment on the long freight trains, of fifty to 
one hundred cars, now in use. The quick-action triple 
valve is really two valves combined in a single casing, 
one portion operating to make the brakes apply in- 
stantaneously and with maximum force throughout the 
train, as required in emergencies, and the other por- 
tion moving to produce a more gentle action and of 
varied force, as required by slow-downs, station stops, 
and other conditions of ordinary service operations.- In 
service action the emergency parts remain inert. They 
are always at rest, except when emergency requires 
stopping a train at once and in the shortest distance 
possible. 

The action of the brakes is transmitted from the 
engine to the first car, and from car to car, by an 
impulse that travels like a sound wave. When the 
engineer moves his brake handle so as to cause the 
brakes to apply for emergency, this wave, or impulse, 
travels through the air brake piping, from car to car, 
with great rapidity. A train of fifty freight c.irs of the 
standard box type is about a third of a mile long, yet 
brakes upon the last car apply within two seconds of 
those at the front end, and, therefore, instantaneously 
with all other brakes in the train. This is quite neces- 
sary, for if the emergency action was slow in reaching 
the rear cars, the forward part would be stopping, with 
the rear cars running into them. One can imagine 
the shocks that would result, 
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Automobile News. 
Recognizing the importance of the new 


transportation and the fact that it will 
endure, the taculty of Columbia Univer- 
sity has added a course in automobile me- 
chanics to the curriculum. Instruction 
will be given by a competent gas engine 
expert, and the course will cover gasoline 
and steam carriages only, the electric ve- 
hicle being included in the regular elec- 
trical course. 


By the death in Paris recently of M. 
Elie Buchet, aerial transportation has lost 
one of the men who did much toward 
bringing it to its present stage of advance. 
Originally interested in the designing and 
manufacturing of light motors for auto- 
mobiles, M. Buchet had his attention 
drawn to the needs of aeronauts for gaso- 
line motors of this type. He finally suc- 
ceeded in building the lightest motors per 
horse power in the world, and nearly all 
the airships that have succeeded or come 
to grief within the last few years were 
equipped with Buchet motors. 

Col. John Jacob Astor has offered to 
give $10,000 toward the construction of 
the proposed road from New York to 
Chicago, if the Automobile Club of Amer- 
ica will change the route to the east in- 
stead of the west side of the Hudson 
River. Mr. Astor also intimates that 
other wealthy men owning estates on 
the east bank will probably follow 
suit if the route is changed, as the road 
would benefit them as well as the many 
other inhabitants on this side of the river, 
whereas the west bank is but sparsely 
settled, and a road there would not be 
of so much use. If the east bank is cho- 
sen, vehicles will be ferried across the 
Hudson from Rhinebeck to Kingston, at 
which point the road strikes westward to 
Binghamton, Elmira, Erie, Cleveland, To- 
ledo, Elkhart, and Chicago. 


English automobile enthusiasts have 
formed a Volunteer Corps to be used by 
the government in time of war for carry- 
ing dispatches and bringing into com- 
munication distant points not reached by 
the railroads. Of late, to get themselves 
in training, they have organized several 
balloon pursuits. In these novel chases, 
an aeronaut starts skyward in a balloon, 
carrying some dummy dispatches, while 
at the same time the automobiles start in 
pursuit of the huge gas bag on terra 
firma. If a good breeze is blowing, the 
aeronaut gives the automobilists a lively 
chase; while if he is aided with clouds in 
or above which to hide himself, he keeps 
the modern “knight of the road” guessing 
as to his whereabouts. The one who 
reaches him first after his descent is de- 
clared the winner of the chase, which is 
said to be much more exciting than “hare 
and hounds” or a fox hunt. 


The annual hill-climbing test of the 
Automobile Club of New Jersey was held 
at Eagle Rock, Orange, on Thanksgiving 
day. The road that winds up this rock is 
of hard macadam, with grades of from 
31 to 16 2-3 per cent. On the day of the 
test it was slippery and muddy. Not- 
withstanding adverse conditions, Mr. O. 
FP. Nestman, in a Stevens-Duryea 8 horse 
power gasoline car, succeeded in reaching 
the summit of the hill—a distance of a 
mile and one-eighth—in 2 minutes 45 sec- 
onds. This was 1 minute 8 45 seconds 
better time than that made by one of the 
Duryea Power Company’s gasoline ma- 
chines last year, and but 3 seconds less 
than the record made then by Mr. W. J. 
Stewart in a locomobile. For the present 
test, Mr. Stewart installed a larger boil- 
er in his machine, but with unsatisfac- 
tory result, as he only succeeded in mak- 
ing the ascent in 2:58%. The third and 
fourth best times were made by Mr. New- 
ton in a locomobile and Mr. Wells in a 
Prescott steam carriage, in 3:363, and 
3:43144 respectively. 

The year 1902 has been a record-break- 
ing one for automobiles. Following 
closely upon Fournier’s reduction of the 
straightaway mile and kilometer times to 
47 2-5 seconds and 291-5 seconds respec- 
tively on November 6 (each of which fig- 
ures was robbed of its fraction several 
days later by the Frenchman’s com- 
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patriot, M. Augieres) comes the smash- 
ing of Winton’s new track record, made 
by the world renowned “Bullet,” by 
Henry Ford, of Detroit. Mr. Winton, on 
the Glenville track at Cleveland, Septem- 
ber 16 last, made a new track record of 
a mile in 1:0214, against his previous 
record of 1:06 2-5, made about a year ago. 
Mr. Henry Ford, of Detroit, on a gasoline 
racer built by himself and Tom Cooper 
of that city, has just succeeded in beating 
Mr. Winton’s time by more than a second, 
having established a new record Decem- 
ber 1 on the Grosse Point track, Detroit, 
of a mile in 1:011-5. This brings the 
much-sought-for speed of 60 miles an 
hour, or one mile in exactly one minute 
on a track, within slightly over a second 
of being attained; so the probabilities are 
that before long the feat will actually be 
accomplished. 


A fact that shows the remarkable de- 
velopment of the gasoline automobile is 
that during the past eight years the aver- 
age speed of such machines in the long- 
distance road races held in Europe has 
risen from 15 to 60 miles an hour. It is 
interesting to note the course taken by 
the different countries and municipalities 
abroad in regulating the speed of ma- 
chines capable of such space-annihilating 
capabilities. The general tendency seems 
to be to have government inspection and 
approval of the automobiles as to their 
brakes, steering gear, and various safety 
appliances, before these leave the manu- 
facturers’ hands; then to grant the owner 
a certificate of capacity, when he has 
demonstrated his capability to properly 
operate and manage the machine, which 
can always be identified by its number 
plate. The speed limits range from 6 to 
12 miles an hour in cities and towns, to 
from 18 to 31 miles per hour in the open 
country. The punishment, for violation 
of the speed laws is a fine and imprison- 
ment according to the magnitude of the 
offense and the amount of damage done. 
In Germany, special restrictions on the 
use of steam boilers practically prohibit 
steam carriages. The idea of govern- 
ment inspection, as above outlined, is a 
good one, for if manufacturers are com- 
pelled to place thoroughly safe and ef- 
ficient brakes and steering gear on their 
machines, there is much less likelihood 
of accident, even if speeding in the open 
country is occasionally indulged in. 

To prevent the freezing in cold weather 
of the water in the tank, piping, and 
water jacket of the engine on a gasoline 
automobile, besides glycerine and chloride 
of calcium, which has already been pro- 
posed, chloride of magnesium and chlor- 
ide of sodium can also be used. The fol- 
lowing figures, from La Locomotion, give 
the temperatures at which different mix- 
tures of the latter (sea salt or ordinary 
table salt) with water, freeze: 

Sea salt (NaCl), 25 parts + water, 75 
parts = temperature of congelation of 
—15 deg. C. (5 deg. F.). 

Sea salt (NaCl), 22 parts + water, 77 
parts = temperature of congelation of 
—12 deg. C. (8.6 deg. F.). 

Sea salt (NaCl), 10 parts + water, 90 
parts — temperature of congelation of 
—12 deg. C. (10.4 deg. F.). 

At the same time, the writer adds, 
chauffeurs should mistrust the use of 
saline solutions of any kind, because of 
their corrosive action on metals. It is 
possible, according to the chemist Keller, 
that the chloride of calcium solutions, 
for instance, may have no action on 
metals, such as iron, copper, steel, etc., 
when isolated; but it is true, neverthe- 
less, that when these metals are combined 
in the presence of this solution, as they 
are in the different parts of the water 
circulating system, a voltaic couple forms 
and one of the two metals corrodes 
rapidly in its presence. This may readily 
be seen if strips of iron and copper, 
fastened together, are dipped in a solu- 
tion of calcium chloride. The iron, which 
forms the negative electrode, will be at- 
tacked and disintegrated. It is therefore 
prudent to empioy exclusively for this 
purpose neutral liquids, such as glycerine 
or even the heavy oils. 
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(8760) J. A. D. asks: What kind of 


a composition can I use to build a castle for 
fish aquarium, that I will not have to bake 
as the potter does’ It should be white or 
light stone color. Aquarium cement is too 
dark, and it does not dry without litharge in 
it, and Portland cement does not hold for 
so small an object. I have used plaster Paris 
for a castle and soaked it in melted paraffin, 
but it softens in a short time under water. 
The composition must .not: contain lead or 
other poisonous substance. A. Following are 
two formule for a non-poisonous aquarium 
cement: 1. Melt together over a gentle heat 
3 parts of linseed oil, 4 parts of tar, and 16 
parts of resin; if not sufficiently firm, keep 
simmering for a _ short. time. Use warm. 
This, of course, would be dark-colored. 2. 
Take 8 ounces of a solution of good glue and 
1 ounce of Venice turpentine and boil together, 
stirring until mixture is complete. The joints 
after cementing should be held together for 
several days to secure the best result. 


(8761) F.C. P. asks: 1. What is the 
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specific gravity of acetylene gas? A. The 
specific gravity of acetylene gas, referred to 
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EQUITABLE 


fic gravity can be given for illuminating gas 
on account of its variability; whether coal 
gas or water gas, how largely carbonized, etc. 
In general, its specific gravity will be between 
0.5 and 0.6, referred to air as the unit. 3. 
If a cylinder of aluminium, 60. feet long, 10 
feet diameter, % inch thick, be exhausted 
‘of air, would it float in the surrounding air, 
or what would happen? A. As the weight 
of such a cylinder of aluminium is 3,433 
pounds, and the volume of air it displaces 
weighs only 380.7 pounds, it would not float 
in the air. In order that an object may 
float in liquids or gases, it must weigh less 
than the weight of the volume of fluid it dis- 
places. 4. How much is a cubic foot? A. 
A cubic foot is the equivalent of 6.23 KEng- 
lish imperial gallons, or 7.48 ordinary Win- 
chester gallons. 


(8762) H.P. A. asks: 1. What is the 
mean spherical candle power of a 1,20@ candle 
power arc lamp (direct current), and what 
part is utilized in lighting the street or ra- 
diated below the horizontal? A. Foster, Tock- 
et Book, gives an empirical formula for deter- 
mining mean spherical candle power approxi- 
mately, as half the horizontal candle power 
plus one-fourth the maximum candle power. 
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little more watts. °3 How does an inclosed 
are compare with an open arc for efficiency? 
A. The inclosed are is preferred to the open 
are principally because it costs less to oper- 
ate. It runs 100 to 120 hours on one trim- 
ming. A single lamp can be cut out of cir- 
cuit without disturbing others. If ordinary 
open arcs are used, two must be turned off 
together. The light of the inclosed arc is more 
evenly diffused than that of the open arc. 
They consume less current than the open arc. 
4. What is the wattage required for a 25 
candle power incandescent lamp used on a 
direct current series line? A. An incandescent 
lamp is usually made 2% to 3% watts per 
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Now, my query is. Hlow are the 37 strands ar- 
ranged to form a hexagon with five strands on 
a side? A. As to the shaping of the cables of 
the new East River Bridge. we beg to refer 
you to the engineers. Address Engineers’ of- 
fice, New Fast River Bridge, Brooklyn, New 
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cover with cloth but cannot tind any paste 
which is just the thing. (an you suggest 
something? It should attach cloth to paper 
securely, be somewhat flexible when done and 
dry quickly. A. Bookbinders generally use or- 
dinary flour paste for covering board or paper 
with cloth. It is best made by stirring up the 
flour with a small amount of cold water, 
and then running it into hot water to which 
a little alum has been added, stirring until 
smuothly swelled. If this be not found strong 
enough, make a little. starch paste in same 
manner and add sume Venice turpentine. 


(8764) A. M. says: If you take 2 
drachms of sugar of lead, dissolve in 4% pint 
of water, then take 6 drachms of hyposulphite 
of soda, dissolve in’ % pint of water, then 
mix the two solutions, you will get a preci- 
pitate. Now what I want to know is, What 
is the precipitate and what is the solution 1| 
want to use’ Does it contain lead enough to 
j be injurious to the human system’ A. Sugar 
jot lead (lead acetate) and hyposulphite of 
soda (thiosulphate of soda) react with the 
| formation of lead thiosulphate and sodium ace- 
; tate. If the sugar of lead and hypo be taken 
jin molecular ,ratios, that is. 379 parts of 
‘erystallized lead acetate to 248, parts of cry- 
‘stallized hypo, there will be an: almost com- 
{plete precipitation of lead thiosu Iphate ; this 
: precipitate is at first white. but it turns black 
iby standing or by warming, owing to its con- 
version into lead sulphide. By using a larger 
amount of hypo, the precipitate of lead thio- 
sulphate at first formed will redissolve as a 
double sodium lead thiosulphate. These re- 
actions should all be conducted with the 
cold solutions: heating will always cause 
blackening. The amount of lead that will 
remain in solution will depend upon the greater 
or less excess of hypo used. It is always a 
risky thing to introduce lead into the human 
system; its effect is cumulative. 


(8765) H. F. I. asks: 
kilowatt general electric alternator 
use for incandescent lighting with 
circuit at 1,150 volts and secondary at 104 
volts. I wish now to put in a few are lamps: 
if I put constant potential lamps in parallel 
on the secondary circuits, will it make the 
incandescent lamps filckery A. The ordinary 
series arc lamp cannot be used on constant 
potential mains. An are lamp provided with 
a suitable resistance can be. Such lamps are 
furnished by lamp manufacturers. both open 
and inclosed arc, and are in use in very great 
Dumbers in many places. We do not think 
the incandescent lamps will flicker so long as 
they are bridged across the secondary circuit. 


(8766) W. M. B. asks: Which is the 
more healthful underwear—pure wool or linen 
mesh: A. This is a matter that cannot be 
settled by anyone's dictum. The advocates of 
wool claim this to be superior, while the advo- 
cates of linen are equally insistent they are 
correct. In favor of wool may be said that 
.it is the more natural body covering, as it 
is chemically allied to hair, in fact, the hairy 
covering of all animals is much alike. Also, 
wool gives undergarments of greater warmth ; 
linen does not retain the body heat as well, 
and in this climate it is very probable that 
linen mesh would be pronounced too cool to 
| wear by very many people. in favor of linen 
we have the fact that the linen fiber is a 
cellular fiber, and hence very resistant to any 
decomposing action; while wool is a _ nitro- 
genous fiber, and hence not as stable or resis- 
tant. Also, linen allows the perspiration of 
the body to pass through and evaporate more 
freely. It would seem as though the advan- 
tages of both kinds of undergarment are pretty 
evenly balanced, and that preference is really, 
a matter of choice and comfort, not of health. 


(8767) TT. A. K. says: I have some 
selenium in the powdered or precipitated form 
with which I want to spread a thin coat over 
a plain metallic surface, after which I want 
to anneal the selenium and make it sensitive 
to light. Will you please give me detailed 
directions for doing same? Is there anything 
that will dissolve the selenium so that it can 
be flowed over the surface so that the solvent 
will evaporate and leave the selenium, which 
can be annealed afterward. A. There are two 
allotropic forms of selenium. The one is 
soluble in carbon bisulphide; the other is in- 
soluble, but if it be melted and then cooled 
rapidly, it also becomes soluble. Both forms 
will dissolve in selenium chloride. 


(8768) M. F.S. asks: 1. What would 
a barometzr register in a perfect vacuum? . A. 
A barometric verfect vacuum should corre 
spond absolutely with the atmospheric pres- 
sure, less the elastic force of the vapor of 
mercury. A nearly perfect vacuum applied at 
the base of a barometer should register at 
equal levels of the mercurial surfaces. 2. 
When it registers at 14 inch is it near a per- 
fect vacuum? A. One-half inch of barometric 
height is only a partial vacuum and is equal 
to 0.245 of a pound pressure per square inch 
absolute. 3. About what would a barometer 
register in an incandescent electric lamp globe? 
A. The residual volume of air in the best in- 
a lamps is about 1-1,000,000 of the 


which I 
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volume at atmospheric pressure. When 
charged with gas free from oxygen the vacuum 
may be much less. 4. Can a perfect vacuum 
be made? A. We understand that a perfect 
vacuum has not yet been accomplished. The 
most perfect vacuum yet claimed is 1-500,000,- 


000 of the volume. 
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shops in the United States. A number of the dies, 
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For a period of fifty years Munn & Co. 
have acted as solicitors of patents. 
and during this period have filed 
more applications for patents than 
any other attorneys in the United 
States. The following extracts 
from letters recently received will 
give some idea of the manner in 
which the professional services of 
Munn & Co. have been appreciated 
by those who are best qualified to 
judge of this matter, and this evi- 
dence of satisfaction is all the more 
noteworthy, inasmuch as_ these 
words of commendation have been 
uttered without any suggestion or 
solicitation on our part. 


I have received the patent papers for my 
storage battery and I assure you I ain very 
| much pleased with the treatment received from 
j you in every particular. You were frank to 
‘point out my errors, and careful to draw out 
all of the little points and details which 1 
now see the importance of and which would 
have been left out. If inventors knew the 
_interest you take in their work in connection 
; With your experience and ability, which no 
one questions, I am sure they would not so 
dread making applications for fear of errors 
nor be at a loss to know whom to employ. 

Il. P. King. Electrical and = Machine 
Works, Osgood, Ind. 


I appreciate the thorough, | business-like 
‘manner in which you transact your business. 
,and will not fail to have a=ogood word for 
Munn & Co. when an opportunity presents 
itself. 
| Emile Weidig. 
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We are pleased to note that you have been 
'successful in obtaining our patent, and we 
again thank you for the interest you have 
shown and for the able manner in which you 
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| Hibbard Brothers, Gas and Gascline En- 


Stoves, 
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Permit me to thank you for your care in 
looking after my interest in the case while 
‘pending, coupled with your great courtesy in 
all of our correspondence. 1 also received 
copy of the Scmenriric AMERICAN. It af- 
, fords me pleasure to say that I have been a 
; reader of this valuable paper for many years 
;and expect to continue during life. 
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I thank you very mucli for the mention 
made of my_ invention in the Screnririe 
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in the near future. 


W. J. Smith, Lumber, Detroit, Oregon. 
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looked after this matter for us. 1 shall be 
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William) A.) MeDonald. Counselor at 
Law, Gloversville, N.Y. 

We thank vou for the diligent manner in 
which you have prosecuted our claim, and its 
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T beg to express my appreciation of your 
successful efforts in) securing for me claims 
that are so broad and fundamental in their 
character. 

George LL. Dale, New York, N. Y. 


We shall be pleased to give you all the 
work we have of this kind in future and are 
much obliged to you for your courtesy in this 
matter. 
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We are greatly pleased with the service 
which you have rendered us and wish to thank 
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honesty, which I appreciate highly. 
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: masterly way in which you procured for me my 
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MUNN & CO. As far as in my power I will 
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Emil P. Datow, New Orleans, La. 
MUNN & CO., 
Solicitors of Patents. 
8361 Broadway, New York. 
625 F Street, Washington, D. C. 
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Engineering Notes. 

The British Admiralty are carrying out 
numerous experiments at Devonport with 
a view to ascertaining the most suitable 
means of preventing torpedo craft from 
“jumping” obstacles placed across a har- 
bor entrance as a defense against torpedo 
attack. The obstacles for the purpose of 
the experiments will comprise steel haw- 
sers, nets, and balks of timber. A torpedo 
boat with powerful engines and a strong: 
ly-built hul! has been specially selected 
for the tests. 


The new steam pilot boat ‘New Jersey,” 
built for the New York, New Jersey and 
Sandy Hook Pilot's Association, had her 
trial trip November 12. The run was 
made from the whistling buoy to the 
Sandy Hook lightship, 44%, miles, and she 
covered the distance in 16 minutes. The 
New Jersey is equipped with electric 
lights that are operated from the pilot 
house. She is constructed of oak, and her 
cabins are finished in white enamel, with 
mahogany trimmings. She has fore-and- 
aft compound engines, and her builders 
guarantee a speed of eleven knots. The 
“New Jersey,” when on station, will carry 
twenty pilots and will cruise off shore. 
Her crew consists of a captain, one mate, 
two engineers, three oilers, four firemen, 
one boatkeeper, and four deckboys. Capt. 
Hennessey has command. She will put 
three sailing vessels out of the service. 
Her dimensions are 135 feet over all, 125 
feet keel, 28 feet beam, 17.6 feet deep, and 
13.6 feet draught. 


The directors of the Nord, Ouest, and 
Orleans railway companies of France, and 
representatives of Belgian, Dutch, Ger- 
man, Austrian, and English roads recent- 
ly met at Paris, in order to make arrange- 
ments for a through-train service from 
Paris to Pekin. It was shown at this 
meeting that the trip could be made by 
way of St. Petersburg and Siberia in 
eighteen or nineteen days, while the sea 
route, either by the Suez Canal or the 
Atlantic and’ Vancouver, requires from 
thirty-two to thirty-three days. All that 
seems necessary at present is an arrange- 
ment of time-table connections and the 
selection of cities in which through 
tickets may be purchased. It is said that 
through tickets will be delivered at both 
Havre and Cherbourg, and trans-Atlantic 
companies will be able to state before 
boats leave New York whether or not con- 
nection will be made with through trains 
to the Orient. The same arrangement 
will be made for the daily service be- 
tween Southampton and Paris. It was 
also decided at the recent meeting to 
form a combination with the trans-Ameri- 
can railroads and trans-Pacific lines, so 
that round-trip tickets from New York 
to Pekin could be sold at the former city, 
with the privilege of going by the Pa- 
cific and returning by the trans-Siberian 
route, or vice versa. The time required 
from New York by either route is about 
the same. 


A further important step toward the 
realization of the late Cecil Rhodes’ great 
transcontinental railroad across Africa, 
linking Cairo with Cape Town, has been 
completed by the opening of the track be- 
tween Bulawayo and_ “Salisbury via 
Gwelo, a distance of 300 miles. By the 
completion of this section 2,000 miles of 
track of the Colonial gage is open to 
through traffic from Cape Town to Beira. 
The South African war somewhat retari- 
ed the progress of the work, as it was not. 
possible to forward the material north- 
ward from Cape Town, so that work had 
to be suspended at the Bulawayo end of 
the section. However, other portions of 
the route were proceeded with meanwhile. 
As this section is now open to traffic, it 
will appreciably facilitate the progress of 
the through Cape to Cairo road, as it will 
now be possible to forward the construc- 
tional material from the landing quays 
from the Cape Colony and Beira ports 
direct to the railroad head. The Cape to 
Cairo track is laid for eighty miles north 
of Bulawayo in the direction of the Vic- 
toria Falls. It is anticipated that the 
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road being laid will reach the Wankie 
coal field region by the beginning of 1903. 


The Russian government has completed 
the surveys for the railroad from Odessa 
via Nicolaieff and Kherson to Jankoi, on 
the Sevastopol road, with a branch of 
about thirty miles to Ochakof. Although 
this road is principally of strategical 
value, it will be highly beneficial to the 
commercial development of the region by 
opening up a large tract of grain-produc- 
ing country that has hitherto been 
severely handicapped owing to the lack 
of railroad communication. The dredging 


jot the Ochakof bar and estuary of the 


River Boug—work forming a portion of 
the general scheme—has been completed. 
The fairway between the commercial port 
at Nicolaieff and the sea is now 25 feet 
deep by 350 feet wide at the bottom, and 
as it is now buoyed, will be officially 
thrown open to navigation. By the com- 
pletion of this dredging nearly all the 
steamers that visit the Black Sea will be 
able to load cargoes at Nicolaieff, so that 
the latter port will become a powerful 
rival to Odessa in the grain-exporting 
trade. 


Experiments have been carried out on 
a railroad near Frankfort with a device 
to prevent collisions, with conspicuous 
success. The invention consists of a 
small apparatus fitted to the locomotive, 
which gives visible and audible signals 
if another locomotive is approaching on 
the same line of rails, or if a switch is 
misplaced, while in addition it also ren- 
ders telephonic communication between 
locomotives possible. For the purpose of 
the experiments two locomotives were 
started for the same point on the same 
line of rails). When they were a certain 
distance apart, the apparatus on each 
locomotive gave signals to the engineers, 
who were then able to enter into com- 
munication. 


Some time ago the ScIENTIFIC AMERICAN 
described the Tehuantepec’ Railroad 
scheme, by which President Diaz hopes 
to divert the commerce of the Atlantic 
and Pacific oceans across this narrow 
part of Mexico. The plan has received 
still another setback. Dispatches from 
Salina Cruz, the Pacific terminus of the 
road, tell of a terrific series of earth- 
quakes and tidal waves which wrecked the 
harbor improvements at that point and 
have involved a loss of half a million dol- 
lars. Although President Diaz _ still 
firmly believes in the feasibility of his 
scheme, capitalists will probably shrink 


§ifrom investing their money in a region 


which is likely at any time to be de- 
stroyed by a volcanic eruption. The 
ruined road was built and thrown open to 
traffic in 1885, after seventeen years of 
alternate failures and renewed attempts 
to complete it. 


A new type of propeller for ocean 
steamships has been invented by Count 
Rudolph von Westphale, of Vienna. In 
this new design the four blades that usu- 
ally run out from the boss at the end of 
the shaft are substituted in straight and 
flattened supports by blades that are at- 
tached to their ends. ~The propelling 
blades have their outer ends at the same 
general angle of the screws, while the 
inner ends, instead of coming together at 
the center of the boss, meet at the outer 
extremity of the boss, where they are 
held in position by a circular band. The 
wheel practically has eight propeller 
blades. The outer blades are only half 
the width of the ordinary blade, and six 
inches shorter than the regulation wheel 
on the port shaft. Practical tests with 
this new propeller have been carried out 
on the North German Lloyd steamer 
“Frankfort;” and it was found that in 
the revolutions of the two types of screws 
the new propeller made 68 revolutions per 
minute as compared with 70 revolutions 
of the ordinary propeller, though the 
speed was the same in each instance. The 
main objects claimed for this new pro- 
peller are less vibration, and greater 
economy in coal consumption and steam 
power than are possible with the present 
type of propeller. 
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| cation of electric power. 


| the total distance 43.8 miles. 


Electrical Notes. 


The Northern California Power Com- 
pany, which furnishes power to a great 
variety of industries in one of the most 
prosperous sections of California, has re- 
cently installed a 4,000 horse power gen- 
erating plant at the Cow Creek station, 
which is situated in the high Sierras and 
is typical of the many transmission plants 
which have recently been installed in 
California. The ultimate capacity of the 
station will be 8,000 horse power when 
the demand for power reaches this 
amount. The company has already in- 
stalled 3,000 horse power at another gen- 
erating station, known as the Battle 
Creek station, thus making the present 


total capacity of the company’s electrical | 
Among j 


installation 7000 horse power. 
the industries supplied with power by 
this company are ore-smelters, the city 
waterworks at Red Bluff and Redding, and 
the operation of large air compressors at 
the Mount Copper Company’s mine at 
Iron Mountain. For lighting current is 
also furnished to the cities of Redding, 
Red Bluff and Willows, and the towns of 
Keswick, Cottonwood, Anderson, Corning 
and Vina. These towns lie along the Sac- 
ramento River and are located in one of 
the most fertile valleys .n California. 
Irrigation is necessary on most of the 
lani in this valley, and electrically-driven 
centrifugal pumps are employed to raise 
the water to the irrigating ditches. This 
cheap method of placing in the hands of 
the farmer the ability to obtain water 
away from streams and creeks has made 
him independent of the great water com- 
panies, and has rendered it possible to 
develop large areas of land which would 
otherwise be practically desert wastes. 
Many thousands of motors are already in 
operation in California driving pumps for 
irrigation work, and immense develop- 
ments are yet to ensue from this appli- 
The apparatus 
which the Northern California Power 
Company has recently installed in its Cow 
Creek station consists of two 1,500-kilo- 
watt, three-phase, Westinghouse alterna- 
tors, which will be driven by impact 
waterwheels supplied with water under a 
head of approximately 900 feet. 


Electric traction is especially active in 
Italy at the present time. One of the 
most important electric railroads, the 
Milan-Varese system, has recently com- 
pleted an important branch from Varese 
to Porto Cerisio, and the tests which have 
been made on the line from Gallarete 
to the last named point proved quite satis- 
factory. The grades are considerable over 
the new branch and in many places reach 
as high as 20 per cent. 
motives, however, have no difficulty in 


The electric loco- | 


making the trip at a speed of 35 miles an! 


hour, which could not be reached before 
by the steam locomotives. The train 
makes the run from Porto Cerisio to 
Varese, or 8.4 miles, in 17 minutes in 
spite of the grades and sharp curves. The 
Milan system, which has already been de- 
scribed, contains a line from Milan to 
Gallarete, 24 miles, and from this point 
are three branches to Porto Cerisio, 


Laveno and Arona, of 20, 15.6 and 18.6: 


miles respectively. Trains have been 


\running from Milan as far as Varese, or 


35.4 miles, for some time past, but it is 
only recently that the line has been ex- 
; tended to Porto Cerisio, 8.4 miles, making 
The work 
on the other branches has not yet been 
completed. On this road motor cars and 
trailers are used, and trains are gener- 
ally made up of two motor cars and two 
trailers. An electric locomotive is also 
used for freight ani postal cars and sev- 
eral new locomotives are to be built. At 


\last accounts there were 32 trains run- 


ning over the Milan-Varese section, among 
which were 7 direct trains which made 
but one stop between the terminals and 
cover the 44 miles in 53 minutes. In 
view of the success of the recent tests 
and the completion of the new branch, 
the project for electric traction from 
_Naples to Rome, which has been discussed 
|for some time, is being actively taken 
| up. Besides this, there will be several 
(Continued on page 424) 
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branches such as Velletri-Terracina and 
others in the south of Italy. The exten- 
sive system which is contemplated will 
take a large plant, this being estimated 
at 40,000 horse power, of which the 
Naples-Rome system alone will require 
25,000. A number of hydraulic plants 
are to be erected to supply the roads, 
and these will use the falls of the Liri 
and the Volturno, as well as the Anione, 
the Pescara and several other streams. 


When a small E.M.F. is applied to an 
ozonizer, no ozone is formed, but as the 
E.M.F. is increased, ozone begins to form 
at a certain point, and a further rise of 
E.M.F. causes a very rapid increase in the 
amount of ozone formed. When the 
E.M.F is high, the power of the current 
to produce ozone is proportional to the 
square of the potential difference which 
exists between the armatures. As this 
law is not applicable until a certain 
E.M.F. is reached (which depends on the 
size of the apparatus), Mr. A. Chassy, in 
a recent paper, introduces the idea of @ 
dielectric inertia to explain the irregu- 
larity. 


The value of waterfalls has greatly in- 
creased since the electrical era, says the 
Mining and Scientific Press. Time was 
when a cataract was valuable only for 
scenic purposes, but now it is useful as 
well as ornamental. Niagara is worth 
one thousand million dollars more as a 
source of electrical power than merely 
as a sight. California waterfalls are in- 
creasing in value in a commensurate de- 
gree. Snoqualmie Falls, in Washington. 
has enhanced in value 5,000 per cent in 
the last few years. 

The city of Bombay, India, is to be 
equipped with an extensive system of 
electric traction and lighting, while an- 
other scheme for operating a stretch of 
railroad is to be carried out. Water is 
to generate the necessary power for 
both projects. For these purposes two 
huge water-power plants are to be con- 
structed. The machinery for supplying 
the electricity to work the railroad is to 
be installed on the Doodh Sagar River, 
about 300 miles north of Bombay, at a 
waterfall which is about 2,500 feet in 
height. It is anticipated that with the 
projected machinery for this installation 
50,000 horse power will be generated— 
available throughout the year—sufficient 
to operate some sixty miles of track. The 
power for lighting and working the street 
railroads of Bombay is to be transmitted 
from Neral, about forty miles distant from 
the city. 

A comprehensive scheme of electric 
traction is to be installed upon the roads 
of the foreign settlement of Shanghai. 
Competition for the construction con- 
tract was very keen between American 
and British firms, but the order for the 
equipment has been placed with two Eng- 
lish houses. Work is to be commenced 
immediately. The present contract com- 
prises the construction of nine and a 
half miles of double track, and eight miles 
of single track, the necessary equipment 
and cars. The work is to be completed 
by the end of 1904, and the cost is esti- 
mated at $3,500,000. The Shanghai 
Municipal Council reserves the right to 
take over the roads at the end of twenty- 
one years on specified terms. 

A system of electric heating has been 
adopted in the cars of the electric 
railway to Versailles. In each car of 
the central corridor class, ten heaters 
are placed on the floor between the seats, 
so that they act as foot-warmers. The 
heaters are of the Parvillée type, in 
which the resistance consists of a mixture 
of metallic powder, quartz, kaolin, and 
a flux, and are connected five in series— 
being supplied from the third rail at 550 
to 600 volts. At 110 volts each takes one 
ampere, and the total power for each 
carriage, which seats forty passengers, is 
therefore 1,100 watts. Assuming a cost 
of 15 centimes per kilowatt hour,. it fol- 
lows that the expense of sixteen hours’ 
use will be 2.64 francs. The mean tem- 
perature obtained at the surface of the 
heaters is 70 deg. when the external tem- 
perature is 0 deg. 
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The Value of a Paper 


to its readers is seldom determin- 
able, for the reason that, beyond 
an occasional letter of praise from 
“an old subscriber” or “an ad- 
mirer’’—who is influenced by some 
particular article that coincides 
with his own views—editors and 
publishers rarely receive any com- 
mendation for their work. 

It is rarer still that such com- 
mendation takes tangible shape or 
extends beyond mere words, and 
therefore the periodical that can 
draw forth from intelligent people 
a substantial acknowledgment of 
its value must be conceded to have 
a very strong hold upon its readers. 

The following are extracts from letters 
from prominent Members of Con- 
gress who are readers of the ScIEN- 
TIFIC AMERICAN: 


It has no equal in the journalistic world. 

It is a great publication, and I value it 
highly. 

There is no journal which T receive that I 
read with more pleasure. 

It is the most valuable, up-to-date scientific 
publication of its kind published. 

There is no paper I read with such profound 
interest as the SCIENTIFIC AMERICAN. 

It is a great paper and one replete with in- 
teresting information. 

I for years past have taken great pleasure in 
leading the ScIENTIFIC AMERICAN. 

I regard the Screnriric AMERICAN as decid- 
edly the best scientific paper published in 
America. 

No paper which comes to my hands contains 
more information of a kind that is of practi- 
cal use to legislators. 

I began to read your valuable paper when I 
was ten years of age, and, although it has 
not made a scientific man of me, it has helped 
to make me an American. 

IT have been a constant reader of the Scrry- 
TIFIC AMERICAN for many years, and find that 
it keeps pace with the growth of the country 
and the development of knowledge and ideas. 

It is the most valnable. up-to-date scientific 
publication of its kind published. — Its articles 
are always fresh and reliable. and written In 
such a popular style as to be easily compre- 
yonees by even the layman in scientific mat- 
ers, 


The following are a few comments re- 
ceived by the Editor from  sub- 
scribers when renewing their sub- 
scriptions. These letters were en- 
tirely unsolicited on our part, and 
are valued as showing the appre- 
ciation of readers from various sec- 
tions of the country, both young 
and old. 


T have been a reader of the Screntiric 
AMERICAN for twenty-seven years, and every 
issue is just as new and interesting to me as 
the first copy was when I was a young man. 

L. Painter, Bellevue, O. 


A long story short is this: My son, eleven 
years, over one year ago could not be inter- 
ested in his school work. We had tried every 
means. Just why I cannot say, one year ago 
I ordered the ScieEntTIFIC AMERICAN in_ his 
name. Ile was interested, became studious 
and did so well his teacher called to  ascer- 
tain what was the reason. I thought I could 
not afford the paper for the coming year, and 
my son bas earned the money and wishes to 
have his Scienririe AMERICAN continued an- 
other year. G. B. Royer, Elgin, Tl. 


I have taken the Sclenriric. AMERICAN for 
fifty years, ever since it was first started. I 
intend taking it while I live. TI am only eighty 
years old now, and nay live some years longer 
in this healthy climate. 

Wm. Burnet. San Francisco, Cal. 


T cannot do without your paper. having 
had it for 40 years. 
G. J. Van Duyne, Monroe. Conn. 


Your paper is a grand instructor for any 
young man, and were I a young man, and had 
time to read. I would not be in want of the 
ScIeNTIFIC AMERICAN and SrprLeMENT for 
$20 per year, as everything in the paper is 
good, moral and instructive. 

W. M. King. Germantown, Philadelphia, Pa. 


This makes the twenty-third year of my 
continuous subscription to your valuable paper. 
and I cannot be without it. I always count 
it my Christmas present. 

T. L. Charmar, Oregon City, Oregon. 


T have nearly complete volumes of the Sct- 
ENTIFIC AMERICAN for some thirty-five years. 
and consider myself a life member. 

T. J. Howe, Owatsuna, Minn. 


T have subscribed for your paper over forty- 
eight years. and have not missed a copy, and 
would not be without it. 

F. M. Wiser, New Haven, Conn. 


Pres. Angell. of the University of Michigan. 
when questioning students in an important 
examination, said. ‘I would trust any boy 
anywhere that reads the Screntiric AMERI- 
CAN.” 


A subscriber for twenty-eight years writes: 
T have two sons, both occupying lucrative po- 
sitions in the East as electrical engineers. 
They were made such by reading the SctEn- 
TIFIC: AMERICAN. 

Your paper ought to be in every home where 
the English language is spoken. 

John Kerstein, Clarson, Towa. 


I cannot afford to be without the ScreNnTIFIC 
AMERICAN and SurrLeEMEN'T, as they have be- 
come a part of my life, a perfect library up 
to date every week. T cannot speak too high- 
ly of them. A. C. Winch, Saxonville, Mass. 


T have taken the Screntiric AMERICAN for 
the last twenty-five years, and have every 
issue to date. I would not think of doing 
without it. It is the best) maper published 
in the world. LL. G. Murray. Converse, Ind. 


T have taken your interesting and valuable 
paper for more than twenty-five vears, and 
probably shall continue as long as T live, and 
1 wish that every young man could be a con- 
stant reader of it. 

B. M. Gunston, Oswego, N. Y. 
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Science Notes. 

A. Winkelmann states that as a result 
of his experiments on the diffusion of hy- 
drogen with platinum, he finds that the) 
rate of diffusion increases after the plat- 
inum has been treated for some time. It 
is proved that this isnot due to expulsion 
of occluded air, but to the crystalline 
structure assumed by the metal. When 
the platinum has passed into this state, it 
persists therein. The diffusion of hydro- 
gen through red-hot platinum is not pro- 
portional to the pressure of the gas, but 
it is probable that the diffusion is accom- : 
panied by a dissociation of the molecules, 
and only the atoms of hydrogen pass 
| through metal. The results agree with 
ithe formula obtained in previous experi- 
‘ments. The present experiments were 
, made with a platinum tube 19 cm. long, 
San Francisco - « Beale’ St. '1 mm. in diameter, and 0.1 mm. thick in 
Piegeland say Peal A ‘the walls. The metal was heated electri- 


ri —— ; cally. 
ae > re)! a writer evidently versed in the prac- 
‘tical manufacture of mantles contributes 
| to a contemporary the information that 
| the chemicals in 1,000 mantles cost $17.50; 
instantaneous in Qyeatuiely Rafe to Handle. the fabric prepared, $13; the shaping, $14; 

Patented in United States and Foreign Countries. ¢ : 

Senna ee On Gide cape ey ae ere eee 
Lamy pred. ee “50 ing, $3.75; profit, and selling expenses, 
HAVERS & FAGAN, ‘$6; total, $60. Or the manufacturer can- 
not sell a reliable mantle for less than 6 
_/|cents apiece. 
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the “Spred Lite” Flash Lap 


PHOTO SUPPLIES, 
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It has been found that when photo- 
graphic dry plates are cut with a diamond 
on the side opposite the film, and then de- 
veloped, the film turns dark along the, 
edge of the plate to the breadth of a few. 
millimeters. The film always develops 
first on the side next the glass. This ef- 
fect has been traced to a momentary ' 
fluorescence along the line traced by the: 
diamond, the radiation penetrating the: 
plate. | 

The formation in the gold fields of. 
South Africa is peculiar. The gold is in: 
reefs. According to the Mining and 
Scientific Press, these reefs are massive 
and made up of coarse granite conglom- 
erate and sandstone, with here and there 
large or small cement seams. The gold, 
is not in the quartz or sandstone, but in! 
the cement. The streaks which carry | 
Norristown, Pa, , the gold are from 6 inches to 60 feet in 

aie ~~ | width, and almost invariably widen with 
"ay ; ” depth. When the outcropping is first dis- 
or NeverShed covered it looks like a vertical vein, but 
, . soon flattens out on depth. The mining 

Se aig wanenet ‘there is more like coal than gold mining 

Cement, and Ebonite Handle anywhere else. Shafts are nearly all 

Driven Solid and Locked into 

Polished Non-Corrosive Alum- fy | 16x 8 or 16x 6. 

inum Ferrule under Heavy 

Pressure. Guaranteed During the progress of some excava- 

inseparable, Waterproof, tions in Alexandria, Egypt, the workmen 
and Indestructible. came across several huge blocks of mas- 

de aa eevee area tine” ff |onry, some as much as three yards square. 
Sold everywhere. Postpaid, 80Cts.  -The remains of the entablature of a: 

Gk pamela rere Or large edifice, which probably consisted . 

/of two stories, were also found. Some 

of the blocks bear quarry marks difficult 

to decipher. These masonry blocks, 

: which have been examined by experts on! 
the spot, are believed to be the ruins of 
the ancient theater of Alexandria de- 
scribed by Strabo. The discoveries are 
to be carefully investigated by expert | 
Egyptologists to ascertain their exact 
origin and the era to which they belong. 


The so-called gutta-percha tree which 
has been grown experimentally in the’ 
island of Zanzibar appears to be of doubt- 
ful economic value, as the latex obtained 
from it loses its plastic character after a’ 
few months, and becomes friable. | 
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GASOLENE 
ENGINES 


by Schaible to determine the effect of’ 
diminished air-pressure on the growth 
and germination of plants. The apparatus 
used is fully described and illustrated 
and details of numerous experiments are 


MIDDLETOWN, CONN. | cases about one-quarter atmospheric pres- 


sure was employed—(1) grow more rapid- 


GALVANIZED ly; (2) germinate more slowly; and (3) 
STEEL and excrete drops of water from their leaf | 
| 


wood TANKS surface. H 


: Prof. Exner, founder and,director of the 
im All sizes and shapes. hnological. M t Vi : 
J. H. EDWARDS, , Tec nologica. useum 0 enna, re-| 


61 Park Place, N. Y. (Continued on page 496) 


A series of experiments has been made: . 


from 8 to 30 H. P, given. The results arrived at were that, 
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cently declared that the five million tech- 
nical experts of all grades throughout the! 
world had too small a share in law mak- : 
ing and the administration of the various | 
states. He maintained that technical 
knowledge was of such importance as to 
warrant the creation of politically inde- 
pendent technical departments in every: 
country. 


Dr. Oliver P. Hay of the American 
Museum of Natural History has found the 
humerus or upper wing-bone of a great 
auk’s wing among a number of bones and: 
shells sent to the Museum for examina-| 
tion by the State Geologist of Indiana. 
The bird has been extinct since 1844. The. 
most remarkable thing about the dis-. 
covery is that the bone was cug from a 
mound at Ormond on the south coast! 
of Florida. The north coast of Massa- | 
chusetts is generally supposed to have 
been the most southern point the bird 
ever reached. | 
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interest of science have recently been un-| 
dertaken at.the Turin Physiological In- 
stitute, with the object of ascertaining ' 
the proportion of carbonic oxide necessary 
in the air to destroy human life. Signor 
Teodoros Scribante of Turin placed him- 
self unreservedly in the hands of Prof. 
Mosse for the purpose of the investiga- 
tion. On three successive occasions Sig- 
nor Scribante was confined in a hermeti- 
cally-sealed iron chamber, the air of which 
was mixed first with 1-333 of carbonic 
acid, then with 1-285, and lastly with 1-233. 
At the third experiment the courageous 
patient ceased to breathe, and was found 
to be in a cataleptic state, from which he 
was restored only by means of oxygen. 


The London County Council has been 
carrying out for several months interest- 
ing experiments for the purpose of ascer- 
taining the degree of effect different gas- 
eous and liquid disinfectants exercised 
upon microbes. Various materials, in- 
‘cluding cloth, unvarnished wood, linen, 
and wall paper, all of which in ordinary 
practice often require to be disinfected, 
were experimented upon. As regards fluid 
disinfectants, it was found that corrosive 
sublimate, one part in one thousand, with 
24 hours’ exposure, destroyed all mi- 
crobes, including the spores of anthrax 
and the tubercle bacilli; carbolic acid 
in five per cent solution, with 24 hours’ 
exposure, failed to destrdy anthrax spores, 
but was efficacious in all others. One 
teaspoonful of Condy’s fluid to a pint of 
water, with 24 hours’ exposure, gave a 
negative result; when used in five times 
that strength it was still practically of no 
value. Bleaching powder, generally 
speaking, only destroyed the less resistant 
forms of microbes, though in the case of. 
lanthrax spores on paper and on linen 
it was more effective than carbolic acid. : 
The typhoid bacillus was killed by allj| 
disinfectants used, except Condy’s fluid’ 
and bleaching powder. The diphtheria 
bacillus was killed by formalin and sul-! 
phur dioxide. Anthrax spores were only | 
destroyed with certainty by the perchlo-; 
ride of mercury, the other disinfectants ' 
either failing occasionally or being un- 
certain. For tubercle bacilli carbolic. 
acid and perchloride of mercury were the | 
only disinfectants efficacious on each oc*| 
casion, and it is especially deserving 
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notice that neither formalin nor sulphur 
dioxide was efficacious for wood or cloth 
infected with this bacillus. 


According to the Lancet, evidence is ac- 
cruing that the practice of adding arti- 
ficial coloring matter to milk is increas-: 
ing. Samples are commonly met with 
thus colored to give them a rich but false 
creamy aspect. The natural color of 
milk bears no relation necessarily to the 
amount of cream present. It is very de- 
sirable that this practice should be 
stopped. We believe that annatto is the 
dye commonly employed and it is for- 
tunate that it is harmless, though that 
fact does not justify the device. Certain 
coal-tar dyes have, however, been detected 
in milk and among them methyl-orange, 
or, in chemical nomenclature, the sodium 
salt of dimethylaniline-azobenzene sul- 
phonic acid. 
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RECENTLY PATENTED INVENTIONS. 
Agricultural Implements. 


HARROW.—H. H. Larsen, Crookston, 
Minn. Mr. Larsen’s present invention is an 
improvement upon a construction previously 
patented by himself. The improvements con- 
sist in making provisions for the operation 
of the front and rear axles by a single ad- 
justing lever having operative connection with 
both axles. The axles are also constructed 
so as to bring the running wheels within the 
limits of the frame. The middle rank of 
teeth are grouped in such a way that the 
operation of the individual teetk does not 
interfere with other teeth or the teeth of 
other ranks in front or at the rear. 


Dental Improvements. 


BENTAL FORCEPS.—W. T. Martin, Yazoo 
City, Miss. The beaks of these forceps are 
thin and sharp and yet strong, and are adapted 
to be forced into the tooth sockets around 
tooth roots, whereby a very firm hold is ob- 
tained on the latter, so that they may be 
easily removed. By the use of this instrument 
it is unnecessary to cut away the alveoli in 
order to obtain access to tooth roots whose 
tops are broken off, since the beaks can be 
forced into the sockets, whereby they cut 
away and press outward the surrounding bone 
or tissues, and this is done with less injury 
to the sockets than by the ordinary method of 
extraction. 


DENTISTRY.—G. G. Martin, Pecos City, 
Texas. Dr. Martin’s invention is an im- 
provement in dentistry which has for a 
primary object to provide means whereby the 
natural teeth which have become _ loosened 
from any cause, such for instance as pyorrhea 
and Riggs disease, may be tightened and held 
in place in the jaw. 


Engineering Improvements, 

ROTARY ENGINE.—F. ©. JEWELL, Seattle, 
Wash. Mr. Jewell is the inventor of an im- 
proved rotary engine, the distinguishing feature 
of which consists in providing two intermesh- 
ing pistons operated in a double cylinder and 
actuated in connection with certain peculiar 
devices for controlling and supplying the ad- 
mission of steam, whereby a relatively high 
speed may be obtained. 

ROTARY ENGINE.—M. LD. Katnacu, Le- 
banon, Pa. Mr. Kalbach's invention provides 
an engine whose direction is readily controlled 
and in which devices are employed for s0 
controlling the cut-off valve as to secure 
advantage of the direct action and expansion 
of the steam in a simple and effective man- 
ner. 

ROTARY ENGINE.—G. M. Waker, Lin- 
coln, Neb. The objects attained by this in- 
vention are the provision of means for utiliz- 
ing the steam expansively in a rotary friction 
engine; to automatically adjust the abutments 
of the rotary piston for operation according 
to the direction in which the engine is des'red 
to be driven; to provide fluid pressure means 
for reversing the positions of the abutments, 
and consequently the direction of rotation of 
‘the piston: to provide a simule valve mechan- 
ism for controlling the admission of steam to 
the pistons, and the exhaust theretrom, and to 
simplify the construction whereby, without 
detracting from its efficiency, the engine may 
be manufactured at a moderate cost. 


ROTARY ENGINE.—J. M. W1iLu1AMs, Krebs, 
Ind. Ty. ‘This invention is an improvement 
in that class of rotary engines in which a pis- 
ton is eccentrically mounted on a shaft adapted 
to be rotated within a circular drum and to 
co-operate with a swinging or otherwise mov- 
able abutment located in a chamber forming 
a circumferential enlargement of the steam 
chamber of this drum. : 

TRACTION-ENGINE COUPLING.—J. W. 
BULLER, Jansen, Neb. Mr. Buller’s invention 
relates to means for detachably connecting a 
traction engine to the tender, and likewise 
for connecting the fuel and water supplying 
tender with a portable threshing machine or 
other wagon for its progressive movement. The 
construction of the device is such as to adapt 
it for very reliable and convenient service, 
permitting the automatic connection of the 
engine with a vehicle to be drawn thereby and 
also facilitating their disconnection. 


Mechanical Devices. 


BREAD-CUTTING MACHINE.—C. J. VANN, 
Brooklyn, N. Y. The object of this invention 
is to provide an improved device of simple 
construction which is more especially designed 
for use in hotels, restaurants, boarding-houses 
and the like, and which is arranged to cut 
slices of bread to any desired thickness and 
trim the same to a uniform shape. 

CASII-REGISTER.—II. Porrrix and Luci 
MoussIgk, 100 Rue St. Lazare, Paris, France. 
The improvements which are provided in this 
invention consist in so arranging a cash regis- 
ter as to automatically prevent the key levers 
indicating the number to be added to those al- 
ready registered, from getting out of order 
during the counting operation from the mo- 
ment this operation commences until the mo- 
ment when the partial number indicated by 
each lever is registered and totaled. Each 
lever after registration of the partial number 
is automatically freed and brought back to 


zero position. 
(Continued on page 428.) 
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SALTING-MACHINE.—J. W. GuHEEN, AS8- 
toria, Ore. Mr. Gheen's invention relates to 
machines for supplying salt to cans used for 
canning meats, fish, and other foods. The 
object of the invention is to previde a machine 
of simple construction by means of which meas- 
ured quantities of salt may be rapidly fed 
into the cans. 


STAMP-AFFIXING MACHINE. —- C.J. 
FANCHER, Granby, Conn. The machine com- 
prises a mechanism for moistening the corners 
of the envelopes, for feeding the stamps to a 
point adjacent to the moistened corners, for 
detaching the stamps from each other, and 
for pressing the stamps upon ethe moistened 
corners of the envelopes by a peculiar rolling 
motion. 


TUMBLING-MACIIINE, . I. Barros, At- 
tleboro, Mass. This machine is designed more 
especially for treating jewelry such as chains, 
parts thereof and the like, to clean and polish 
the same in a very inexpensive and thorough 
manner. Mr. Barton's invention provides a 
very simple and durable construction for ef- 
fectively performing this operation. 

MOTION-TRANSMITTING DEVICE.—G. G. 
BEITZEL, Copenhagen. Denmark. In sewing 
machines with rotating shuttles, it is very 
advantageous to impart to the shuttle shaft 
a variable rotating motion in order that the 
upper thread may have sufficient time to be 
drawn away from the catcher before the new 
stitch is made. This may be effected by means 
of specially shaped cog-wheels: but by such 
an arrangement the parts are subjected to con- 
siderable wear, and therefore in this invention 
the cog-wheels are replaced by a peculiar form 
of angle lever capable of turning around two 
axes at right angles to each other, the one arm 
of the lever being connected with the driving- 
shaft, while the other arm is@connected with 
the catcher. 


Railway Improvements. 
CAR-BRAKE Crested Butte, 
Colo. An improvement in car brakes is pro- 
vided by this invention, which relates par- 


ticularly to slack-adjusters for such 
The slack-adjuster is so constructed that it 
may be quickly set to take up the required 
slack. This operation may be performed by 
operating the take-up block by means of the 
foot of the operator, thus leaving his hands 
free. 


brakes. 


Miscellaneous, 

DRAFTING INSTRUMENT.—C. H. Quimpy, 
Jr., Confluence. Pa. Mr. Quimby'’s improved 
drafting instrument is more especially designed 
for the use of railroad engineers in the work 
of railroad location. The instrument provides 
a railroad-curve projector, a curved scale being 
arranged to permit the user to readily select 
such curve or combination of curves as will best 
suit the conditions shown on the plan or con- 
tour map and to obtain the length of the 
curve without further calculation. 


CHANGEABLE-ADDRESS HOLDER.—D. BE. 
Werts, Grants Pass. Ore. Mr. Werts is the 
inventor of a changeable address holder which 
will be found useful for trunks, valixes and 
other kinds of baggage. ‘Nhe holder comprises 
a clamping-plate. which is adapted to clamp the 
address label in place. The clamping-piate is 
held in a frame-plate by an eccentric disc 
which may be rotated out of engagement with 
frame-plate when it is desired to remove or 
change the address label. 

DOG ATTACIIMENT POR LOGGING-CARS, 
ETC.—G. T. Wtpckxs, New Waverly, Tex. Mr. 
Hudgens provides by this invention, an = iim- 
provement in dog attachments for loggin cars, 
sleds, wagons, ete.. and the invention has for 
its object to provide a device which will se- 
curely retain logs on a car, sled or wagon, and 
also readily release the same for unloading 
when required. 


BOOK-HOLDER.-—B. A. Jones, Indianola, 
Neb. By this invention books are held on 
the shelves of bookcases in an upright position 
and are prevented from leaning or falling over 
when the shelves are only vartly full or when 


one ot’ more books are removed from a full 
shelf. This is accomplished by long and nar- 


row bars placed horizontally and attached to 
the inside of the back part of the bookcase be- 
tween the shelves and by projections which are 
attached to these bars and project between the 
books to hold them in place. 


STOCKING,—M, Lamonp, Oakland, Cal. Mr. 
Lamond's invention seeks to overcome the ob- 
jections and difficulties incident to the use of 
ordinary stockings and stocking-supporters, 
such, for instance, as the insecure connection 
of the supporters with the stockings, the in- 
convenience of application and = adjustment. 
the tendency of the top of the stocking to 
swerve one side or the other, and the sagging 
of the stocking between the points of sus- 
pension. 


GAME APPARATUS.—II. 
Baltimore, Md. The invention is an improve- 
ment in game apparatus. being especially in 
the nature of an apparatus for playing what 
the inventor terms “royal pin ball.” involv- 
ing some of the principles of ten pins. In 
playing the game a ball which swings oan a 
cord must be so struck as to clear certain fixed 
posts and knuck down the pins beyond. 


J. FRYSINGER, 


Nore.—Copies of uny of these patents will be 
furnished by Munn & Co. for ten cents each, 
Please state the name of the patentee, title of 
the invention, and date of this paper, 
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price of the five volumes is $7.00. 
GP” Full descriptive circulars of above books will be muiled 
free wpon application. 


MUNN & CO., Publishers, 
361 BROADWAY NEW YORK. 


educed 
e regular 


This Sixth Annual Report has been most 
elaborately prepared. We have rarely seen in 
any work of the same character so many illus- 
trations so well selected and so well executed. 
The color illustrations have been particularly 
tastefully designed and printed. 


TWENTY-SECOND ANNUAL REPORT OF THE 
NEw JERSEY STATE AGRICULTURAL 
StaTion and THE FOURTEENTH AN- 
NUAL REPORT OF THE NEW JERSEY 
AGRICULTURAL COLLEGE EXPERIMENT 


STATION FOR THE YEAR ENvING Oc- 
TOBER 31, 1901. Trenton, N. J. 1902. 
8vo. Pp. 587. 


ReEporRT OF TESTS OF A THWAITE POWER 
Gas PLANT AT A TEXTILE FacrTory. 
Thwaite Power Gas_ Syndicate, 
Westminster, S. W. Pp. 11. 


REPORT OF THE BUREAU OF MINES, 1902. 


Toronto: Printed and Published by 
L. K. Cameron. 1902. Pp. 309. 8vo. 
Four maps. 


AN EXPERIMENTAL STUDY OF FIELD METH- 
ODS WHICH WILL INSURE TO STADIA 
MEASUREMENTS GREATLY INCREASED 
Accuracy. By Leonard Sewal Smith, 
B. C. E., Madison, Wis. Published 
by the University. 1895. Pp. 101- 
145. Price, 35 cents. 


ANNALS OF THE ASTRONOMICAL OBSERVA- 
TORY OF HARVARD COLLEGE. Vol. 
xxxvii. Part II. Observations of 
Fifty-eight Variable Stars of Long 
Period During the Years 1890-1901. 
Prepared for publication by Oliver 
C. Wendell, assistant professor of 
astronomy, under the direction of 
Edward C. Pickering, Director of the 
Observatory. Cambridge, Mass.: 
Published by the Observatory. 1902. 
Pp. 149-281. 


THE NEGLECTED SIDE OF TRADE-UNIONISM— 


THE Boycott. By Walter Gordon 
Merritt. Pp. 11. 


STUDIES FROM THE YALE PSYCHOLOGICAL 
LaBorATORY. Edited by Edward W. 
Scripture, Ph.D. Vol. X. Yale Uni- 
versity, New Haven, Conn. 1902. Pp. 


117. Plates. 
THE PROFITABLE UTILIZATION OF POWER 
FROM BLAST-FURNACE GaskEs. By B. 


H. Thwaite, Assoc. M. I. C. E., F. C. 
S., London: Published at the offices 
of the Institution. 1901. 8vo. Pp. 
48. 


CoMPILACION DE LEYES, DeEcrRETOS, REG: 
LAMENTOS INFORMES Y¥ RESOLUCIONES, 
Concernientes 4 la Instruccién Pri- 
maria y Normal en la Republica Ar- 
gentina. For Los Vocales del Conse- 
jo Nacional de Educaci6én. Dr. Ra- 
fael Ruiz de los Llanos, Lidoro J. 
Avellaneda, y Dr. Ponciano Vivanco. 
Buenos Aires. 1902. Pp. 718. Plates. 

A NEBULO-METEORIC HYPOTHESIS OF CREA- 

T1Ion. By Herbert W. Pearson, revised 

and edited by William F. Phelps, M. 

A. Duluth, Minn. 1902. Pp. 38. 

PROTOPLASMA DE METAPHOSPHATE DE 

CuHavux. A. L. Herrera, M.S. A. Mex- 

ico. 1902. Imprimerie du Gouverne- 

ment Fédéral. Pp. 201-213. 


THE MARYLAND CONSTITUTION OF 1851. By 


LE 


James Warner Harry. Baltimore, 
Md.: The Johns Hopkins Press. 
1902. Pp. 86. 


Trust COMPANIES IN THE UNITED STATES. 
By George Cator. Baltimore, Md.: 


The Johns Hopkins Press. 1902. Pp. 
113. 

INTERNATIONAL CATALOGUE OF SCIENTIFIC 
LITERATURE. First Annual Issue. D. 
Chemistry. Part I. London. 1902. 
8vo. Pp. 718. 

Botany. INTERNATIONAL CATALOGUE OF 


ScrenvIFIc LITERATURE. First annual 
issue. Published for the Interna- 
tional Council by the Royal Society 


of London. London: Harrison and 
Sons. 1902. Pp. xiv-378. 
INDUSTRIAL CONCILIATION. Report of the 


Proceedings of the Conference held 
under the auspices of the National 
Civic Federation. At the rooms of 
the Board of Trade and Transporta- 
tion in New York. G. P. Putnam’s 


Sons, New York and London. 1901. 
12mo. Pp. xiii-278. 
Mopern Iron Founpry Practice. Part L. 


Foundry Equipment, Materials Used, 
and Processes Followed. By Geo. R. 


Bale. With numerous illustrations. 
London. 1902. 16mo. Pp. 387. 
Price, $2. 

THE TREATMENT OF STEEL. Crucible Steel 
Company of America. Pittsburg, 
Pa. 1902. 16mo. Pp. 156. 


THWAITE-GARDNER BLAST FURNACE POWER 
System. Vol. I. Published by The 
Blast-Furnace Power Syndicate, Lon- 
don. Pp. 30. 

HEATING AND VENTILATING BulLvInas. A 
Manual for Heating Engineers and 
Architects. By Rolla C. Carpenter, 


(Continued on page 480.) 


JUST PUBLISHED 


A complete practical handbook for en- [i 


gineers and fireinen, containing 807 ques- 
tions fully answered and explained; 300 
illustrations and diagrams with 12 large 
folders; 1,000 Index references; hand- 
somely bound; size 5x7%x1¥; weight 24 F 


THEO. AUDEL 6 CO. 


--fO THE TRADE.... 


Our Double Door Furnace 


For WOOD or pen and SOFT COAL. 


st popular and practical 
its kind on the mar- 
° The double doors will ac- 
commodate large pieces of soft 
coal as well as wood. ‘The fire- 
por is lined with genuine fire clay 
jling. which we guarantee for 
five years. The radiation sur- 
face in proportion to the grate 
area is unusually large. (Over 
6,000 Front Furnaces 
in use in St. Louis alone!! 
Write for Catalogue. 


FRONT RANK STEEL FURNACE CO., 
Manufacturers of FRONT RANK FURNACES, 
Office and Factory, 2301-9 Lucas Av., St. Louis, Mo. 


Big Money 


is paid at Christmas time for 
Artistic Novelties. Learn 
Pyrography (Burnt Wood 
Etching) and you can make 
the handsomest, best sell- 
ing articles that will be of- 
fered. With our PANOK 
OUTFIT, Pyrography is easily and quickly learned. 
an, he the latest and most popular decorative art, and 

ive complete lessons and instructions with each 
ont t. Our PANOK OUTFIT makes the most use- 
ful, instructive, money making present you could 
give. Write for full details 


F. F. RICK & CO., 519 Main Street, Buffalo, N. Y. 
MATCH FACTORY.—DESCRIPTION 


of an English factory. ScIENTIFIC AMERICAN: SUP- 
PLEMENT 1113. Price 10 cents. 
Co. and all newsdealers. 


MADE $105 THE FIRST MONTH 


For sale by Munn & | 


So can pe: 
od Saaelte: tableware, 


cles, metal goods with gold, ai 
ver, nickel, etc. mormous de- 


FREE. 


@. Ray & nag Plating tig A Miami Bldg., Cincinnati, Q 


POULTRY Bre dae. 


trial 10 io centa, 


Betvinciboate Saiaiog Untalogee ot pouty 


ksfreo, Pouliry Advocate, 


COLD GALVANIZING 


air and sea water. Our Patent Provess is now in use all over the country. 


Co., Herreshoff Boat. Building Co., Townsend & Downey, .Ar 
Sample and custom work done at our factory, 108-110 W. 11th St. Main Office, 34» Broadway. 


ez) Ounces, The most complete treatise ever 
published. 


PRICE TWO DOLLARS 


toany address in the world. Money re- 
tm funded if not satisfactory. Send for free 
§ booklet of sample questions, 


63 Fifth Ave., New York City 


BRODERICK EBASCOM ROPE £0, 


S7T LOUIS, MO. 


bi are Mechanically Correct, 
Accurately Ground, Lightest, Nearest Dust 
and Water-Proof, ‘Neatest in appearance, 
and they are used by the best Manufacturers 
and ridden by the best Professionals and 
Amateurs of America. 
Park City Mfg. 


Co., Inc., Chicago. 


YOU ARE EASY 


If you need a carpenter to help you repair yourroof with 
Warren’s Natural Asphalt Stone Surfaced Roofing 
Has 2 inch The best and most ser- 


lape viceable prepared roofing 
onthe market. is dur- 
able, fireproof, and does 
not require painting. 
Comes ready to lay in 
rolls containing 108 sq. ft. 


Warren. Chemical pala tiie Co., 172 Broadway, New York 
THE HIGHEST EFFICIENCY 


is guaranteed in every 
one of the smooth- 
runni 


BRENNAN 

) GASOLINE MOTORS 

which are made on the 

latest approved pat- 

tern and are safe, sure 

; and quick to start. 
Free from vibration. 

economical in fuel, and of great durability. 

rinci 

RE 


Four cycle 
Two distinct typee, horizontal and vertical. 
INAN MFG. CO., Syracuse. N.YsU.S Ae 


ARMATURE CORES 


BUILT TO SPECIFICATION 
The Machining of proses and Moter 
Parts a Specialty 
BRONSON & DAVIS 
BLUE ISLAND, ILL. 


Save all the Spelter consumed in galvanizing by the hot process 


by using our Patent Cold Galvanizing Process, as theamount of spelter 
lost as druse in the hot process if used in our process will give au cient 
protection to any kind of work to make it rest-proof even against salt 


ent. The Standard Ol 
nses granted on royalty basis. 


Our licensees inelude Migs S. Gov a 
Co 
mE LECTRO- GALVANIZING CO. 


Battery Table Lamp, $3.00 


Battery Hanging Lamp $10.00 
Telephone, complete, 
2.50and 5.95 
Electric Door Bells 
Electric Carriage Lamps, 
Electric Hand anterns D 
00 Medical Batteries . 
$12.00 Belt with Suspensory % 
Telegraph Outtits "5 
Battery Motors $1.00 to 12. 
Bicycle Fiectric Lights - 200 
Electric Railwa; . ?: 9 
Pocket Flash Lights ” d 
Nectie Lights 75c.to 3.00 
g Send for free hook. Describes and illus- 
S trates many of the most aseful electric de- 
vices, at wonderfally nall prices. All 
practical. The lowest in the world on 
evervthing electrical, Agen pimnake 
handsome conmnisxions and sales, 
Write forcomplete inform: tion. 


Ohio Electric Works, 
Cleveland, O. 


Electrica lly-Welded 


Wire Fabrics 
and Perforated Metal 


Mauufactured by 


CLINTON WIRE CLOTH COMPANY, 


Boston New York Cuicaco 


GAS ENGINE 
IGNITERS 


for Marine, Stationary and 
Automobile engines. Will 
save their cost many times 
over in one year. 

Write for circulars. 
The Carlisle & Finch Co.. 
243 E. Clifton Ave, Cincinnati, O 


of all 
Kinds ! 


CLINTON, MASS. 


San Francisco 


Price 
$15. 


1 ARTESIAN 


Wells, Oiland Gas Wells drilled 
by contract to any depth frum50 
to feet.. We also manufac- 
ture and furnish evarything re- 
quired to drill and complete 

\W same. Portable Horse Power 

a and Mounted Steam Drilling 
Machines fur 100 to 1200 feet. 
Write us stating exactly what 
is required and send for illus- 

trated catalogue. Address 

PIERCE WELL ENGINEERING AND SUPPLY CO, 

186 LIBERTY STREET. NEW YOLK, U.S. A. 


COMBINATION LATHE 
TOOL HOLDER 


Three Tools in one 
Cost less than price 
of one 


., New Haven, Conn., U.S.A. Conn., U.S.A. 


” Che Cypewriter Exchange 


144 Barclay St.. NEW YORK 
124 La Salle St., CHICAGO 
38 Bromfield St., BOSTON 

817 Wyandotte St., 
KANSAS CITY, MO. 

= 209 North 9th St.. 
ST. LOUIS, MO. 

536 California St., 

SAN FRANCISCO. CAL. 


will save you trom 10 
to 50% on Typewriters of all econ Send for Catalogue 


A book of 150 pages, bound in 
cloth. A practical treatiee on 
Gasoline Engines and 
Motora, Dynamo an 
Magneto Ignition 
Their Teubles and remedi 
How to handle them, 
Price $1 
Address E.W. LoxGanecker,M.D, 
Author and Publisher, 
Anderson, Ind., U.S.A. 


THE 


PRACTICAL 
GAS 


ENGINEER 


Ebr TON 
JUST OUT 


wide. 22 ins. high; 


e; burns wi or coal. 


WM. G, WILLARD, Dept. 112, 


© 1902 SCIENTIFIC AMERICAN, INC. 


I will Ship to any Station inthe United States for 


THE CELEBRATED 


WILLARD STEEL RANGE 


It has six 8-inch lids; 15-gallon reservoir; targe Termine 
wid top cooking surface. ated ins.; lined t 

- Guaranteed in 

descriptive circular and testimonials, 


$26.00 


closet; oven 21 ins. deep, 17 ins. 
roughout with Asbestos: Duplex 
Write for free 


619.21 “. 4th Street, St. Louis, Mo, 


every repect ; rel hs 400 Ibs. 
AGENTS WANTED 


430 


Scientific 


—=—_ = 
M.S., C.E., M.M.E. New York: John 
~ If t ou Shoot Wiley & Sons. London: Chapman 
& Hall, Ltd. 1902. 8vo. Pp. xy. 
to a Set as 562; 227 figures. Price $4. 


You should have a 
copy, it wiil tell you 
what powde: is best 
adapted to the ditfer- 
erent Calibres, also 
the twist of all the 
various rifles, and the 
sroper loads of 
HIGH and LOW 

jressure powders, for 
RIFLES. PISTOLS 
ana) SHOTGUNS, and 
much other usetul informa- 
thon. 16 pages. 


Send 3 two-cent stumps to 
IDEAL MFG. CO., 
26 U st. 
New Haven, 


it 


Conn. 


AGENTS ET RET vell to farmers tha 
PREMIER Broadcast 
SEED SOWER 


'The strongest, neatest and 
most efficient hand seed sow- 
er made. The Premier will 
sow any seed that is sown 
broadcast. Every farmer 
should own one. ve . 
will allow agents a 

eral commission. Send postal for pare 
ticulars. KF. CIRISTEN & SONS, 
Main and Dock Sts, St. Louls, Mo. 


B. F. BARNES 
ELEVEN-INCH SCREW 


CUTTING LATHE 


For foot or power as 
wanted. Has power 


cross feed and com- 
pound rest. A strictly 
nigh rade, modern 
tool. Ask us for print- 
_ ed matter. 
Rae 1B. F. BARNES 
i COMPANY, 


Rockford, Ill. 


WESTCOTT’S 
Strongest 
Grip, Great- 
est Capacity X 
and Durabil- : 
tty, Cheap and Accurate, " 
Westcott Chuck Co., Oneida, N. Y., U. S. Aw 
Ask, for, ca ue in English, French, Spanish or German. 
RST E AT COLUMBIAN EXPOSITION, 1893, 


A DESIRABLE HOLIDAY GIFI 
DRAPER’S 


Recording Thermometer 


§ Traces automatically a correct and 
continuous record in ink of the tem- 
ture on a graduated weekly chart. 
‘ andardized and fully guaranteed. 

} ah Also other recording weather mstru- 


%, ments. 
: THE DRAPER MFG. CO. 
F; 152 Front St., New York 


She TANDEM Gas Engine. 
For Gas or Gasoline 

95 and 50 H. P. sizes In stock at 

in prices. Stationary use only. 


Northern Engineering Works, 
641 Atwater St., Detroit, Mich. 


10, 15, 
b: 


| PRINT MY OWN CARDS 


Circulars, newspaper. Press, &5. 

/ Larger size, 818.000. Money saver. 
Big prefits printing for others. 
Type setting evsy, rules sent. Write 
for catalog, presses, type, paper, etc., to 
factory, The Press Co., Meriden, Conn. 


ARE YOU TROUBLED WITH 


Weak Back 


AVE you those constant 

dull pains which trouble 

PrKSIN the majority of business and 
BACK 


laboring men of today? 


Our Appliances 


will cure you, and 
all who have used 


they are the 
Best Supports 


earth! 


. on 
ee Light. Comfortable and 
F convenient. afford per- - 
ncneae fect freedom of movement 


and will not interfere with 
your work, 
We make Appliances 
for all forms of Spinal Deformity and Weakness. 
Write for illustrated catalogue and book of testi- 
mony. _ It will interest and convince. 


PHILO BURT MFG. CO., 171 THIRD ST. 
Jamestown, N. Y., U.S.A. 


pea Schapirograph ? 


DUPLICATOR = that) cleanly nauiti- 


— ything written with pen or typewriter, also 
<®)\ ims, ete, One original gives 150 copies 
wa CK ink in iminutes. AVODDS: sten 

SU washing, di . and expensive supplies. 


complete, capsize outtit, 8.00.0 Lu . 
Senton > DAYS? FREE TRIAL without de- 
THE s. A. SCHAPIROGRAPH CO., 265 Broulway, New York 


NOTICE! 


to Scientists, Mechanics and All Thinking 
People. YOU will be highly interested in a new 
invention just patented. Anabsulutely new prin- 
ciple in developing intense rotary motion, which 
is being applied to the Greatest and most Fasci- 
nating Novelty inthe world to-day. A Regu- 
lar Sclentifie Paradox. For extensively ilfus- 
trated descriptive matter of this “MECHANI- 
CAL WIZARD” address 


WIZARD NOVELTY COMPANY, 
1845 Cherry &t., Philadelphia, Pa, U. 8. A. 


posit, 


D. L. HOLDEN 
REAL ESTATE TRUST BLOG, PHILA, PA. 


EGEALED. ICE, MACHINES 


SEE FIRST PAGE SCIENTIFIC AMERICAN SEPT 2 1899 


R 


them say that | 


They are 


Since the appearance of the first edition of 
this book in 185, the advances made in the 
art of heating and ventilation have been such 
that a thorough revision was found necessary. 
Three chapters have been added, one relating 
to the fan or blower, and another to the gen- 
eral subject: of mechanical systems of heating 
and ventilating, and a third to schoolhouse 
heating and ventilating. The book probably 
describes the latest improvements in both 
heating and ventilating. Particularly meri- 
torious features are the directions for the 
construction and installation of the various 
systems now in use. 

THE MANUAL oF BUSINESS. 
Johnston. Chicago: Daniel Stern. 
1902. Pp. 268. 12mo. Price $3.50. 

! In the main this book presents a mass of 

business information that is not usually in- 

cluded in the commercial writer and business 
handbook with which most of us are familiar. 

The book is not very well printed and has 

been carefully proofread. 


AN INTRODUCTION TO CELESTIAL Mr- 
CHANIcs. By F. R. Moulton, Ph.D. 
New York: The Macmillan Com- 
pany. London: Macmillan & Co., 
Ltd. 1902. Pp. xv, 384. Price $3.50. 

Br. Moulton has prepared an admirable text 
book on a subject which most college stu- 
dents find pecultarly difficult. All problems 
are stated in advance and where the transfor- 
mations are long an outline of the steps which 
are to be made is given. The volume ig the 
outgrowth of a course of lectures given an- 
nually in the University of Chicago. Not the 
least valuable portion of the book is an in- 
troduction to the problem of three bodies. 


a 


INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Issued 
for the Week Ending 
December 2, 1902, 


AND BACH BEARING THAT DATE. 
[See note at end of list about copies ot these patents.) 


By Sidney P. 


«Acid, manufacturing sulfuric, N. P. Pratt. 715,142 


Addressing machine, S. bthott....714,789, 714,790 
Advertising, ete., apparatus for, Watson & 

BON, SG Fis ease eee cada ee ee 714,839 
Advertising | apparatus, illuminated, é 

Schelly Dts os dces eee cece ose eae ees eee 715,159 
Agricultural fvod, D. Lubin. . 715,099 
Air brake, B. W. Smith......... 


Air brakes, quick action automatic 

mechanism for, L. Krimmelbein... 
Alarm lock, J. Graber........... 
Anounciatur drop, electric, I 
Applicator, W. E. Robinson 
Apron, storm, J.C. Crimin 
Arbor press, FP. oH. Colvin 
Armature winding for cle 


Mas 


dynamous, RK. Lundell.............e000 
Babbitting device, J. N. Schumacher. 
Ball. See Playing ball. 
Land cutter and feeder governor, W. 
MANO iss beta deca PA eae eee aoe 


Bandage or truss, bernial, V. 
Basket, canvas, Morris & Staples. 
Bathing apparatus, HM. G. Bate 
Batteries, manufacture of spongy lead plates 


for secondary, Butler & May.......... 715,016 
Beuring, F.IL Richards. . - 714,950 
Bearing, ‘ 714,82 
Bearing, T15,085 
Bearing, collet thrust, B. M. W. Hanson... 714,896 
Bearing, roller, A. C. Stilson...........006 715,171 
Bearings, apparatus for hardening the cups 

and cones of ball, C. I. Chapman..... 714,670 
Bed, sofa, A. TL Mooers............ 20 cee TIS. 
Bedstead hovk and lock, iron, C. Eh. Newell 714,733 


Bedsteads or bed frames, construction of, 


Oe. Moy dis Gece oe 5s beatin e Bees 714.924 
Beer cooler, F. Ibert........ - 714.703 
Belt and roller press, L. B. Eberly...... +. T4679 
Belt tightener for water regulating devices, 

ANC. Mather ig 6 F555 oes iste 4, 0 So 5-05 ee 415,105 
Bicycle support, TL. T. Jones............06. 715,082 
i Biscuit cutting machines, automatic cut-off 

for, W. Fonca a eid wie arate eho She eecane wialvatesaceee 715,20 
; Bit brace and chain and bench drill, ¢ 


bined, S. McClellan... . 
Block system, electric, I. 
Boat, 1. 1. Larr 
Boiler, oC. Cooke. 
Boiler tube leak stopper, C. 
Boiler water gage, A. Paine... 
BRolting machine, ¢. W. Hollenden... 
Book, combined bank deposit and 
Pp. Kuehn 
‘Book or tile, bill p F 
‘Boot or shoe cleaning mach 
‘Bottle, W. A. Swanson 
1 Bottle, J. Mason... 
Rottle cleaniag machine, A. Vindstofte.. 
BKottle elosure, G. J. Adams ‘oe 
Bottle filling machine, J. Ramsey. 
Bottle, im refillable, U.S. Alz oieen’ 
Bottle, non-refillable, W. F. Thompson. 
Bottle protector, J. M. & D. Raynor cits 
| Bottles, ete., cap or stopper for, L. Grote... 
Rottles, pouring spout for, V. M. Luneburg. 
Rowling alley, R. F. Downey............ 5 
Bowling alley backstop, D. TH. Talbert 
Bowling alley pin stop, P. J. Riddell. . 


T14,9509 


fr 


715,103, 7 


Rowling game, A. Jeisi..... cee eee e ee eee 714,911 
Box. See Collapsible box. 

Box opener, TL. MeMullan,........ cee cee eee 714,816 
Braiding inachine, W. F. Poiesz. - 714,946 
Brake, Il. TL. Schaffner Cary vs 
Brake, W. A. Crowdus... +. 715,231 
Brake apparatus, (. M. Carnahan - T1A,TT9 
Brake mechanism, R. B. Hain..... 

Brake releaser, BE. N. Halstead. a 

Bread slicer, C. D. Spates.... « 715,168 
Brick drying shed, ID. M. Warner.........- 5,185 
Bricks, ete., apparatus for making sand, I. 

T. Leet... 714,807 
Bridle, TH. HH. Pe » TIAA 
Brooder, chicken, C. FE. 714,654 
Brush, fountain, GD. - T14,814 
Brush holder, W. D. Litchfield..... 714,811 
Brush, serubbing, RB. Rensch......... - 715,149 
Brush, shoe polish applying, CC. Platner. - 715,140 
Bucket dumping apparatus, W. R. Wileox.. 715,228 
Buckle, J. SS. Sourek......... 0. cece eee eee 714,828 
Building coustruction, W. TL. Drake - 714,876 
Bushing, J. A. Bomgren -. 715,006 
Butter cutting machine, S. E. Pe -. 714,943 
Button, collar, B. | Murphy............ - TALST 
Button, furniture, W. FE. Bennett.......... 714,660 


Buttons, cte., out of naere, ete., machine for 


eutting, Masson & Fortin............. T14.727 
Cage, C. A. Anderson «+ 714,657 
pCamera, Cc. FOI. Niss ~ 715,125 
Can, C. A. Doolittle... ... 0... eee eee eee 715,083 
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As TIME 1s the stuff Life’s 
made of, take it from an 


Elgin Watch 


the timekeeper of a lifetime—the world’s 
standard pocket timepiece. Sold every- 
where; fully guaranteed. Booklet free. 


ELGIN NATIONAL WATCH CO., 


Exern, ILLINOIS. 


ps2 


7S ‘SPRING’ BRAKE BLOCKS. 
{Howard Two and Four Cycle anpts the whole length gf sue to wheel 
circumstances. Does n . 
MARINE rattle: jump. or freeze up. Will hold rubber 
AND wear shoee without pore or Berews, Special 
x e es for Rubbe: - J 

AUTOMOBILE Potter, Fishiil-on-Hudson, N. Y., 0-8 A 

MOTORS i 

Write for Cat. 


“CUSHMAN” 4 
CHUCKS | 


All styles and sizes. 
Send for Catalogue. 


THE CUSHMAN CHUCK CO.. 
189 Allyn St., Hartford, Conn. 


THE HOPPES 
Feed-Water Heater 


Heats and Purifies Water 
and Removes O 
and Grease. 


Send for new catalog of Heat- 
ers, Purifiers and Separators 


HOPPES MFG. CO. 
25 Larch St., Springfield, 0. 


Grant Ferris Co. 
Troy, N. Y. 


$2.50 each 


ss.oopernar MONOPLEX TELEPHON 


Only two wires are needed between the 
instruments. Perfect talking. Perfect 
ringing. Perfect in every way. Abs0o- 
lutely guaranteed on distances up to 
1,000 ¥i. Our transmitters are very clear 
in tone and we use the best grade of 
granular carbon. Full directions sent 
with each instrument. 


ATWATER KENT MFG. WORKS, 
110 N. 6th St, Philadelphia, Pa. 


MECHANICALLY TRUE. 
Our machinery for correctly shaping and 
spacing the teeth of all kinds of pear, ig as- 
suring work that is mechanically perfect. 
Cost. much less than on the old principle. 
Send for free tooklet. BUFFALO GEAR & 
PATTERN WORKS, Buffalo, N. Y. 


THE BEST MANUFACTURING CO.’S 


New Combined Steam Harvester, 


They will harvest, on an average, 1,000 sacks of grain or 65 to 100 acres, cut, Bor hillside or valley 


threshed, recleaned and put in sacks in one day and at a cost not to exceed lands. 

fifty cents per acre actual outlay of cash. We guarantee these harvesters to 

do what we claim when intelligently and energetically oper Awarded first premium 
et California State 


400 in successfal use. 
Will do the work of 100 men and 
50 horses. 


Fair. 


Dimensions as follows: Width of Separator, 54 inches; Cylinder, 87 inches; Header, 2feet cut. 


£87” Send for descriptive circular. 
The Monarch 
of the Field. 


Best’s Traction Engine. 


Best’s Traction Engine pulling sixteen 10-inch Plows, four 6-foot Harrows and a Havana Press Drill. 


in plowing. t of plowing reduced to a minimum. From 35 to 70 acres plowed, 
anorea and seeded bach any and‘at bal? the cost, or animal Power, 100 ela Sagines at work now. bee 
75-foot harrow oO acres harrowed each day at a 8 oO motles an_hour, 4 
than horses. PLOWING BY SUN-LIGHT BY DAY, AND HEAD-LIGHT BY NIGHT. 


California Midwinter Fair. 
ST riptivs circular and price list. 


TRAIN. 


Gold Medal awarded by the State Agricultural Society at Sacramento and pyc 


STEAM FREIGHTING 


Capacity of Engine, 50 H. P. Capacity of Wagons, 16 
Tons each, or total freight carrying capacity of train 50 
tons. Also make wagons with capacity of 10 and 12 tons. 

Engine and wagons are especially designed for Steam 
Freighting, Loge 
ging and Plow- 
ing. 


a SSS = 
66 . 9 H 
The Daniel Best” 110-Horse Power Engine 
The most Powerful and only Successful and Practicable Road 
Coast. Speed t The Success 


Logs, Lumber, 
Cheaper than it 


haulin 
reater 


THE BEST MANUFACTURING. CO., San Leandro, Cal., U.S. A. 
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Langbein’s Splendid Book on the Electro- 
Deposition of Metals. 


The Best on the Subject in the Language. : 
FOURTIC REVISED AND ENLARGED EDITION. 
RECENTLY (1902) PUBLISHED. 

A COMPLETE TREATISE ON | 


The Electro-Deposition of Metals. ' 


_Comprising Electro-Plating and Galvanoplastic Opera- 
tions, the Deposition ut Metals by the Contact and Im- 
mersion Processes, the Coloring of Metals, the Methods 
of Grinding and Polishing, as well as Descriptions of the 
Electric Elements, Dynamo-Electric Machines, Ther- 
mopiles, and the Materials and Processes used in every 
Department of the Art. From the German ot Dr. 
George Lanebein. With additions by William T\: 
Brannt, editor of “The Techno-Chemical Receipt | 
Book.” Fourth edition, thoroughly revised and much | 
enlarged. Illustrated by 16) engravings, 8vo, 590 pages. ' 

Price $4.00, are of postage to any address in the world; ar | 

Bi express C. O. D. to any address in the United States, 
free of freight, $4.00. ; l 

Ge A circular of 6 pages quarto, giving the full Tuble of 
Contents of this splendia book, with specimens of the illus- | 
trations, will be sent free of postag: to any one in any part 
of the world who will Furnish us with his address. 


HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS. BOOKSELLERS & IMPORTERS, 
810 Walnut St., Philadelphia, Pa., U.S. A. 


ELECTRICAL ENGINEERING 
TAUGHT BY MAIL. 


Write for our Free Illustrated Book. 
«CAN I BECOME AN ELEC- H 
TRICAL ENGINEER ?”’ H 


We teach Electrical Engineering, Electnie Lighting, Hl 
Electric Railways, Mechanical Engincering,S team Engi- ' 
neering, Mechanical Drawing, at your ho:ne by maul. 
Institute indorsed by Thos. A. Edison and others. 
ELECTRICAL ENGINEER INSTITUTE, 

Dept. A, 240-242 W. 23d 8t. New York. 


LEARN PROOFREADING. 


you possess a fair education. why not utilize it at a genteel 
and uncrowded profession paying $15 to $35 weekly? Situations 
always obtainable. We ure the original instructors by mail. 


HOME CORRESPONDENCE SCHOOL, Philadelphia 


Lediies 
MONTHLY 


Magazine 
Money ‘Xx 


Any magazine or periodical in America, 

or any combination or club, at lowest 
rices—much lower maybe than you 
elieve possible. 


Let Us Send You Our New Catalog 


telling all about 3,000 publications and 
clubbing offers, and how our system saves 
ou subscription money. 

e have oneof the largest subscription 
agencies in the world, and are known 
everywhere Your address on a postal 
secures the facts. 

GREAT PRIZE OFFER TO AGENTS 


Write for particulars. 


J.M. Hanson's Magazine Agency 
122 Hanson Block, 
LEXINGTON, 


Send For I€ To-Day 


You’ll find it always convenient to 
have as a useful ard instructive book 
Montgomery & Co.’s Tool Catalogue 


The new edition has 704 
copiously illustrated. Pocket size 614x 
ins. Sent by mail for 25c. 


MONTGOMERY & CO., 
105 Fulton St., New York City. 
333322333333333333333323>: | 
OIL--SMELTER--MINES j. 


Dividend-Paying Mining, Oil and \ | 


Smelter Stocks, Listed and ¥ 
Unlisted, our Specialty. 

wv 

* smelter investments, sub. bianks, full particulars, etc., aent 

free on application. 7 


DOUGLAS, LACEY & CO. 
eeeeceeeeceececececececee’ 


| 


KY. 


| 


‘TOOL 
CATALOGUE 


IMONIcont RI 


es and is i 


CATALOGUE Noct 


; 


Bankers & Brokers, Fiscal Agents, 
Members N. Y. Consolidated Stock Exchange. 


66 BROADWAY & 17 NEW ST., NEW YORK. 


Booklets giving our successful plan for realizing the large 
interest and profita of levitimate mining, oil and 


The “Best” Light 


Brighter than Electricity or Acetylene 
and Cheaper than Kerosene 


Makes and burns its own gas. It is 


ue 


rt- 
able. Requires no pipes, 
wires or gas machine. A 
safe, pure white, power- 
ful steady light. 100 ean- 
die power custs 2 cents for 
fteen hours. Permitted 

Fire Insurance 
Underwriters. No 


by its use qu pays 
, for it. Over 100 styles for 
indoor and_ outdoor use. 

able a the Pioneer jacan- 

lescent Vapor Gas Lamp. 

It is perfect. Beware of imitations. 
Agents wanted everywhere. Every lamp 
warranted. THE BEST LIGHT CO., 

-88 East Fifth Street, Canton, Ohio. 


Can, L. C. Sharp... . 715,165 


Car brake lever, W. C. Ke 714,915 
Car brake, slipper, Hewitt 714,798 
Car coupling, J. A. Hinson.........- 714,693 
Car coupling, A. D. Nichols. F15, 12. 
Car draft rigging, railway, W. 715,121 
Car end sill, R. H. Hornbrook. 715,075 
Car fender, H. C. Itter......... 714,910 
Car fender, automatic, H. F. Rooney 715,153 
Car, fretght, H. A. Turner 715,181 


Civ friction draft. gear, 

MeKeen . 
Car grain door, D. & J. A. James.. TW14,705 
Car seat locking device, M. Weber. eee TIA, 9TY 
Car spring, T. A. Shea............. ~ 714,752 
Car track brake, electric, O. Keen : 
Car wheel, E. T. Wires..... A 
Car wheel, plate metal, IL. . 4,7. 
Carpet beater, F. B. Holder.............00. TW4.907 
Carton or package, Carver & Sturtevant... 714,668 
Cash carrier system pressure creating device, 

Wo Go Davisiec ned joe Sea sae teeeicee 714.874 


« T15,018 


Catamenial appliance, 
Cattle guard, MeMannama & Ballon 
Cement, apparatus for the manufacture of, 

R. F. Wentz.......... Stage PEE Ss 
Cement, manufacturi 
Chair, ©. F. Clingman +5 
Chair seat and making it, H. B. 5 
Chart, graphic, J. M. Daly............. 


Cheeker, F.LoR. Mease.... 2... eee eee ee ee ee 
Checking apparatus for restaurants or the 

ike, A. Nelson... ... cece cece c cece eee 715,122 
Chuck operating and feeding device, B. M. 

W. Hanson 00... cee ccc eee eee e eens 714,895 
Cigar wrapper cutting machine, J. A. Pee- 

DGD eco cwiaies oieteioleiorsss Sioie-disheless oral ee aversvaves 714.736 
Cigars, cheroots, ete.. implement used in the 

manufacture of, C. Millhiser........... 714.728 
Clamping finger, W. L. R. Emmet.......- wSS 


Clay, ete., apparatus for separating coarse 
and fine particles of, M. W. Phillips... 


Clock, automatie, R. S. Wiesenfeld. «...... 
Clock, eleectromechanical, SS. TL Toggson.. 
Clock, watehman's, A, Huberty............ 


Cloth cutting machine, M. Langman... . T1150! 


Clothes line, W. S. Tlarnden............66 TAIT 
Clothes line supporter, metallic, J. B. Jack- 

OM je ao eles Ss wien tio Sais ose sy¥ 60 ales elelerecaneieie 714.704 
Clothes wringer. M. P. isch. eee TISOTT 
Cluteh, M. Langman.... errrr woe TIF.ONS 
Clutch, antomatic., J. W. Kellogg. eee TANTRA 
Clutch mechanism, J.T. Cye..... oe T1ARI2 
Cluteh mechanism, H. Wyman.........0--- 714,990 
Coated chemically active substanee = and 

making same, F. J. Smith............. 714.960 
Coating metallic articles, apparatus for : 

Hronweck 22... 714.697 
Cock. basin. J. TIS 
Coffin rest. J. 1. 714.663 
Collapsible box. G. - 715,026 
Collar, blanks, ete., machine for folding, G. 

J. Dormandy  ...........6.0066 14.787, 714.788 
Color and making same, indigo, IT. S.A. 

HOltic Sacer ate o's wccecceeees TIBNT 
Colter, plow, A. TH. Johnson...... ~ M4912 
Column joint. W. I. Fenwick, Jr 714,886 
Confections, system for heating liquid or 

seml-liquid. F. P. Ziegler...... eececeee T1H,189 
Connector, G. W. Cravens. ........ ee eee eee 714.869 
Continuous downdraft kiln, W. Radford.... 714.742 
Conveyer, C. A. Gabrielsen wee. T14,889 
Conveyer supporting roller, Mann & Neemes 714,812 
Cooler. See Beer cooler, 
€oop and nest, combined, P. D. Cullum.... 714,871 
Copper and. niekel.. electrolytic . separation 
o of, D. H. Browne. ........ cece e eee ee eee 714.861 
Corn popper, J. R. Winters........ o- 715.229 
Corn shocker, Benjamin & Pridmore.. eee 714,999 
Cotton elevator, seed, G. P. Tarris.. eee 714,691 
Counting machine. Sleeman & Africa - 714.958 
Crate, folding. F. G. Otte..............00- 715,132 
Crucibles from furnaces, means for lifting, 

D.. Tanht hs ood ake occas sie *aveleveieveie Sietecoats 714,28) 
Cultivator, A. C. Baker. - 714,993 
Cultivator. G. W. Toler........ ccc cee ee eee 715.178 
Curb and conduit. combined, F. Lappin. - T14.716 
Current motor. (. Campbell TW14.778 
Current operated receiver for 

netic waves. R. FE. Fessenden.......... 715.048 
Currents, rectifler for single or poly 

alternating. A. Nodon. + 715,126 
Curtain fixture. W. Weener...... - 714,980 
Damper regulator, G. F. Patterson 715,136 
Damper regulator for hot water heaters, D. 

Cc. Humphreys............ swe ceccecees T14,699 
Dental amalgam, means for producing, 

Shaw & Stevens... ...cceccececceeesees 715,216 
Dental flask, W. Waegel.......... eee 715,182 
Dental instrument. C. P. Wilson.. « 714.983 
Dental oven. J. A. MeClelland............. 714,938 
Depth and inclination indicator and recorder, 

Se LT Ath Op 225 oo ond o.Sis baie avee Devedeel os 715.095 
Despatch system, tubular. Collis & Powell... 714.865 
Detonating device. Ro. He Ones.......... TVG 
Digging or cultivating land, implement for, 

TT. Co Darby et: als ciccece ousis caress oneig-sins © sie 715,080 
Disinfecting apparatus, Davis & Cook...... 714.785 
Display article, A. H. Trimpi.........eeeee WM4.975 
Display box, P. A. Beeker...........0. 000s 714,855 
Door closer, cheek, and holder, C. F. Sullf- 

WAN Mord sfarsteoo4 See eea nets EPA eats rane ore Se TWIST 
Draft gear and boffing apparatus, P. Hien. ‘715.048 
Draft rigging. friction, Wo TL Temerick.... 715.040 
Drainer, cellar, 0. R. Erwin........ we. 714,682 
Draw bar rigging, R. W. Fox... wee 714.689 
Dredge, hydraulic. L. W. Bates. + T14,996 
Drum, friction, T. S. Miller.............. 715,111 
Drying apparatus. F. V. LL. IWierth........ 715.070 
Duplicating apparatus, J. W. Jones.. wee 714,707 
Duplicating device, J. A. Lee...... ++. 714,806 
Dye and making same. monoazo, O. Ernst... 714.882 
Dye and making same, orange yellow azo, 

O5> SERNBt eee ons eeiaiore oe 714,883 
Dyes, making lak 


from sulfur, 
Fourneanx F as 
Educational appliance 
Ejector, T. S. Smith.. 
Electrie couplings, fac 


Shall ses eaceeiite teehee in enkee eee es 715,209 
Electric current regulator, J. W. Hammond 714,893 
Electric machines, carbon holder for dyna- 

mo, C. Zabel et ale... se. eee eee eee 714,769 
Electric meter, hot wire, R. S. Stewart.... 715,170 
Electric motor, controlling, M. W. - 714.786 
Electric motors, controlling, H. W. 714,862 
Electrical service wires, overhead 

fone FeCe Taek os 658 os Second ns etka es 714,718 
Electromagnetic brake, F. Haber..... . T15,058 
Electromagnetic device, J. 8S. Hodges 714,904 
Elevator. Sce Cotton elevator. 

Elevator housing, door for pneumatic, ¢. 

Bradford. (oo lc eet alae See oak 714.602 
Embroidering machine pattern mechanism, 

D. Nadel....... Datcieloltrolariey herioss wiciccoues ore 714,817 
End gate hanger, wagon, F. M. Sturgis..... 715,174 
Engines, sparking igniter for explosive, C. 

C.. Chamberlain 2.:.0..6 cos is She eet see 715,196 
Enuresis, appliance for preventing, 

MOMMA a 6i5-o'5 15% ape wale eva feces weve - 714,850 
Evaporating pan, (. AL Porter 714,740 
Exhibition and amusement apparatus, G. IT. 

TaAPORter lio. e esi ece as cates weie sews 8 W14,717 
Extension table, combination, Flatley & 

ABC DUR  aseccete ciate overs erasing cree ete ees «- 715,045 
Eyeglasses or spectac E. Briggs - 714,664 
Fan, Brock & Barth...... . 715,011 
Fare register, Ohmer & Tyler.... 715,129 
Feed lubricator, automatic roller, Fanning 715,042 
Feed roll, G. A. Ensign.. o-- 715,041 
Fence, wire, H. P. Ewell . 714,683 
Fifth wheel, A. Gustafson.........cceceeeee 715,057 
File case, personal account, L. M. Landing. 714,715 
Filter, C. P. Simmons..........ccecceceeees 714,956 
Filter, oil, A. H. Franke.................. 715,047 
Filtration apparatus for municipal or com- 

mercial uses, J. P. Keane.............. 714,709 
Fire extinguishing attachment for cotton gin 

plants, M. Swenson......... eccccccecce 015,219 
Fire shield, L. C. Glisson.........cceceeeee- T14,794 
Firearm, breech loading, A. H. Fox....... 714,688 
Fireproof ceiling, G. Rader..... eee 714,948 
Fish line reel, W. Horton. ee. 715,076 
Floor covering, J. Sanders.. eee 715,155 
Floor unit. E. Thacher..... eee 714,972 
Fly book, W. R. Wheeler . 714,844 
Fly trap, J. Armold.......cccccccccsccscess $14,992 
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FACTORY 
For Sale 


Complete with heat, light and power. Ready for oc- 


cupancy. Ten acres of land. ive trunk railroads. 
Suitable for almost any liae of work. Beautiful city of 
45,000 inhabitants. For particulars address 
THE SINGER MANUFACTURING CO., 
South Bend, Ind. 


The Franklin Model Shop. 


Experimental work for inventors; any- 
thing in metal from a single piece tu a 
complete working model. Apparatus for 
colleges. Exhibition models. Introduc- 
tion samples of patented articles. Spe- 
cial tools for making metal novelties. 
Inventions perfected. Drawings and de- 
signs worked out trom inventors’ ideas. 
Send for circular 9. 


PARSELL & WEED, 
123-131 West 31st Street, New York. 


NGINEER’S LICENSE 


F Mechanics, Engineers, Firemen, Electricians, Etc. 
40-page pamphlet containing questions Ex- 


asked_b: 
amining Board of Engineers ENT FREE, 


Also send for {6-page catalogue 
CEO. A. ZELLER, PustisHer 


tree of charge. 


Room 600 18 S, Fourth St., St. Louis, Mo. 
KLIP-KLIP mirsicure’<e 


lex shapes and 
nd keeps the 
nails in perfect condi- 
lete man- 
woman 


icure form 
orchild. + steel, 
nickel-plated, Sent 
* post rate on receipt of | 


Teiter hasnt it 2OC 
KLIP-KLIP CO., 563 So. Clinton St., Rochester, N. Y. 


Special Screw Machine Work. 


Pleased to quote Prices. 


HANDY THINGS CO., LUDINGTON, MICH. 


United States Government Sold Guns, swords, 
revolvers, etc., costing $2.000,U00 te b. Bannerman, 576 
EBd’way, N. Y. Lilus. catalogue. Sargains at 20c. on dol. 


EX Pp ERT M 0D EL MAM ERS, Models, Patterns, 


Dies & Novelties. hxperiment- 
al work. WAGNER MFG. Co., 9 Mohawk St., Chicago, Il. 


AMERICAN AMATEER PHOTOGRAPHER. 

A monthly magazine giving reliable information on the 
art and technique of photography. Useful to beginners 
and experts. Subscription $1.50 per yéar, Foreign #2. 
Specimen ten cents. Address A. B.. 361 Broadway, N.Y. 


MODEL AND EXPERIMENTAL WORK. 


Electrical and Mechanical Instruments. Small Mach’y. 
EDWARD KLEINSCHMIDT, 82 W. Broadway, New York. 


SCHULZ, MODEL MAKER 
Special Machinery to order. Stamping Novelties 
124 S. CLARK STREET, CHICAGO 


MASTER MECHANIC wanted to take entire: 
charge of mechanical department of large Rubber Fac- ! 
tory near New York. Must. have large experience and | 
be perfectly qualified for the sosition. 
full particulars, Machinery. Box 578, 120 Broadway, N Y. 


1 


PUZZLE |: tentsiNscaGenzgycmck ‘em? 
BO 0 KS | “©1400 Conundrums and Riddies.’? 
10c. each, all 4 for 30c. 


“Great American Puzzle Book.” 
Home Supply Co.,0.91, 132 Nassau St., New York. 


EATEN 


RFORATED ME 


FOR ALLUSES, MADE AS REQUIRED. 
NGTON & KING PERFORATING Co. 


N. UNION ST. CHICAGO. 


‘ELECTRICITY. 


Address. with | V 


THE WEALTH 
OF NATIONS 


TALS] 


ILL. U.S.A. 


D. A. BEATON, Practical Lead Burner, 
P. O. Box, 3:4, WOBURN, Mass. Fifteen years’ ex:pcri- 


; ence in all kinds of lead work in connection with Chem- 


ical Works; Sulphite Pulp Mills, Digester Linings, etc. 


MATHEMATICIANS WANTED 


I can place a few high-prade mathematicians in a 
position to earn $4,000 to $10,000 a year, with congenial 
and luxuriant surroundings. stute age, education and 
experience. Address PRESIDENT, P, O. Box 1534 
Philadelphia. 


NOVELTIES & PATENTED ARTICLES 


Manufactured by Contract, also Punching Dies, Stamp- 
ings. Prompt attention given, GLOB MACHINE 
& STAMPING COMPANY, Cleveland, O. 


MODEL and EXPERIMENTAL WORK 


Mechanical and Electrical Engi- 
meer. Drawings and Designs for Special Work. 


CHAS. W. GRAHAM, 106 E. 28th Street, New York. 


SMALL SPRINGS OF EVERY DESCRIPTION 


FLAT OR ROUND WIRE, STEELOR BRASS. 
N ST BRISTOL 


THE WALLACE BARNESCO 


Catalogue of Architectural. Scientific 
an ‘echnical Books. 
Prospectus for 1963 for“ Architects’ and 


FR E E uilders* Magazine,” monthly $2 a year. 


WM. T. COMSTOCK. Pub., 23 warren St., New York. 
CATALOGUES FREE 


MO o UNION MODEL WORKS 
oe @ “193 CLARK CHICAGO. 


DE ARSl 


FR i: F SPECIAL OFFER 


to the Readers 
Ghe Scientific American, 
Good for 30 days. 
A Beautiful Imported China Tea Set (56 pieces), or Tol- 
let Set, Parlor Lamp, Clock, Watch.and many. otber 
articles too numerous to mention. FREE with club 
order of 20 1bs.of our New Crop ‘lea, 6ie. a Tb., or 20 Ibs. 
of Great. American Baking Powder, 45c.a lb. This ad- 
vertisement must accompauy order by mail or at sture. 


THE GREAT AMERICAN TEA CO. 


P.O. Box 289, 31 and 33 Vesey St., New York. 
MODEL & EXPERIMENTAL WORK. 

Inventions develuped. Special Machinery. 
E. V. BAILLARD, Fox Bldg.. Franklin Square, New York. 


cee) aaa 


TYPE WHEELS. MODELS & EXPERIMENTAL WORK. SMALL MACHINERY 
NOVELTIES RB ETC. NEW YORK STENCIL WORKS 100 NASSAU ST N.Y. 


HOW TO MAKE. 10 Cts. 
A Dynamo. Storage Battery, 
Wimshurst Machine, Telegraph Instrument, Electric 
Bell, 5 Books, 10 cents each. 

Bubier Pub. Co., BoxS, Lynn, Muss. 


MACHINES, to s Engines, Brewers’ 
and Bottlers’ Machinery. THE VILTER 
MFG. CO., $99 Clinton Street, Milwaukee Wis. 


ICE 


- a - 
‘THIS BEATS NEW JERSEY.” 
Charters procured under South Dakota laws for a few 
dellars. rite tor Corporation laws, blanks, by-laws 
and forms to PHILIP LAWRENCE, late Ass’t Secretary 
of State, Iluron, Beadle Co., South Dakota. 


Shorthand by Mail thoroughly taught by reporters 
Pioneer home course. Students ‘all over the English 
speaking world. Best anywhere. Catalogue and_ first 
lesson free. POTIYS “HORTHAND COLLEGE, 
Villiamsport, Pa., U.S. 


ATC 


PECIA 


Factory Machinery. W. FE. WILLIAMS, 
Mfr., 217 South Chnton St., Chicago, U. 8. A. 


LM 
RIM 
MA 


ANUFACTURING, SPEC.MACHINERY, MODELS, 
ENTALWORK.DIES AND STAMPING. PROMPT 
CH. & STAMPING CO.970 HAMILTON ST. CLEVELAND. O. 


MATE 


PATENT GIVES you an exclusive right to your 


invention for a term of seventeen years. 


You can 


sell, lease, mortgage it, assign portions of it, and 


grant licenses to manufacture under it. 


Our Patent 


system is responsible for much of our industrial progress 
and our success in competing in the markets of the world. 
The value of a successful Patent is in no degree cominen- 


surate with the almost nominal cost of obtaining it. 


Tn 


order to obtain a Patent it is necessary to employ a Patent 
Attorney to prepare the specifications and draw the claims. 
This is a special branch of the legal profession which can 


only be conducted successfully by experts. 


For nearly 


sixty years we have acted as solicitors for thousands of 
clients in all parts of the world. Our vast experience en- 
ables us to prepare and prosecute Patent cases and Trade 


Marks at a minimum of expense. 
quality and the rates are the same to rich and poor. 
unbiased opinion freely given. 


Our work is of one 
Our 
We are happy to consult 


with you in person or by letter as to the probable patent- 


ability of your invention. 


Hand Book on Patents, Trade Marks, Etc., Sent Free on Application. 


MUNN @ CO., Solicitors of Patents, 


Branch Office, 
625 F Street, Washington, D. C, 


© 1902 SCIENTIFIC AMERICAN, INC. 


Main Office, 
361 BROADWAY, NEW YORK, 


Scientific American 
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B 
AA Gift Worth Give) 
) ° ead © wy) 
i => We 1 H o¥ 
The best holiday gifts are the useful gifts, 
and one of the most_useful things in the world is 


a good Dictionary, Every home should have one. 
This ycur why not give some one a 


WEBSTER’S 


International Dictionary | 
The One Great Standard Authority. « 


Why not make your home such a Christmas Present? 
The New Edition has 25.000 new words. 2364 pages. 
6000 illustrations. Supplied in various stylesof binding. 


LET US SEND YOU 


“A Testin Pronunciation”’ FR E E 


Affords pleasant and instructive entertainment. 
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ILLUSTRATED PAMPHLET ALSO FREE 
G. & C. MERRIAM COMPANY, Publishers, 


CARBURETER, $12.00 
Dyke Isike Vaporizer, 
33.50 up. 
Splitdorf Jump Spark 
Coils, $6.90 up. 
Dyke Porcelain Plug, 
85 cts. and $1.00 


A. L. DYKE, 1402 Pine Street, St.: Louis, Mo. | Hoisting apparati 


Send stamp for Catalog. 


Scientific American 


1876—1902 


15,000 Valuable Papers Ironing machine, C. Marcel 


JUST PUBLISHED. 


LARGE edition of this new cata- 
logue now ready for distribution. 


Thousands of new papers are}: 


listed in it, bringing it uptodate. Sixty 
three-column pages. Copies will be 
mailed free to any address in the world 
on receipt of request. All Supplements 
listed in catalogue can be supplied for 
ten cents each. 


MUNN & CO., 
Publishers, 361 Broadway, New York. 


- $100 
125 
12 


8 Draftsmen, Mechanical, 
3 Draftsmen, Structural, 
| Electrical Engineer, 


Draftsmen, Surveyors and Engineers 
will do well to register with us 


THE SCIENTIFIC EXCHANGE 
Room 1210 Monon Building 
CHICAGO 


“BACK FIRING” 
WHAT AN EXPERT SAYS: 


The Standard Automobile Supply Co., 1112 Betz 


Bidg., Philadelphia, Pa., Gentiemen :—I havegiven | Meter. 
your Vacuum Smoke Cup tor steam automobiles @ | Mirror support, M. V. Dunham 


thorough and severe test. It certuimy 
the requirements that I could ask, as it has com- 


DYKE’S FLOAT FEED | Heater. 


Fork crown, interchangeable, Muller & Jack- 

BOI eee eae NSE sles Greene apesslere ove eaigrevels . 
Friction spring. P. Hien. 
Furnace, E. Ferraris 
Furnace cleaning door, F. Fiebeger 
Furnace grate. W. EL Cole 
Furnaces, gas valve upparatus for 

hearth, J. A. Sobolewski 
Furniture joint fastening, J. I. Faught 
Game apparatus, W. M. Stebbins..... 
Game apparatus. D. I. Talbert... 


open, 


714,936 
715,069 
714,685 
714,792 
714,804 


714,962 
714,885 
714,754 
714,969 


Game register, Wells & Wood.... 714,840 
Garment supporter, C. W. Brown. 714,774 
Gas burner tip. KE. Downey...... 715,035 
Gas engine, J. Tlirst....... 714,799 
Gas engine. J. Lizotte...... i -+. 715,208 
Gas. generating water. Il Strache. . 715,218 
Gas generator, acetylene, W. S. May..... . 714,929 
Gas or vapor engine, Bates & Williams..... 714,853 
Gas producer, J. Radcliffe.............. - 715,144 
Gate. OQ. A.) Morrow » TWAT 


Gear, changeable speed, I. 
Gear. speed changing — reversing, 
Cheyne 


enerator or mixing valve, FL RB. Widmayer 


715,078 


> 714,780 


715,146 


ote alien oe. ig hvadiev's Gress vate traferausin soehteer arenes 714,982 
Golf balls, ete... cuinposition of matter for 

the mamfacture of. C. O. Watkins .... 715.186 
Golf club, HW. IK. Whitner........ 5. eee 715,225 
Golf_tees, mold_ for forming. 0. 714.906 
Grader, road, J. W. Macy. ... ce. cece eee eee 714.723 
Grain conveyer, J. Vogt. « 714,978 


CGvappling tool II. .A. Worthington. 
Gm breech mechanism. G. Ehrhardt... 
Gun breech mechanism, C. Wolmstrom 
Handle for spades, cte.. R. Parkes... 
Marrow. W. TI. Patten 


715,135 


+ 714,819 


Harrow tooth fastening. - 714,661 
Harvester. potato, Ie. L. - 715,158 
Hat box. J. A. Par » 715,184 
Hat fastener, W. P. Fraser. . 715,048 
Hat forming machine. D. J. Brew et al..... 714,773 
Hat pin. J. C. MceDoermott............ . 715.120 
Hat tip. J. R. & BR. R. Myers.............. W14,731 
Hats. attachment for holding stock while 
pressing, W. H. Wendall.............. T15.ORF 
Hay rack or wagon. A. Drechsler........ 715.037 
Hay rake and stacker. A TE Graves... 2... 714.795 
Hay tedder fork, W. W. Shaw.. ste . 714.751 
Headlight. J. R. Stanton.................. 714,829 
Headlight and illuminated sign for street 
cars. ote, J.oAL Duggan... cc... T4877 
See Hot air and hot water heater. 
Ileating furnace. (2 Lo Dailew .o.......000. 715.029 
Teating furnace, continuous, WW. B.A. 

ING TRONS eae ote rien iss tuoi biacgtand stecalords dere 714,710 
Heating system hot air casing. BE... Mallen 714,724 
Telices. helieal springs. flexible helieal 

shafts. ete... apparatus for the produe- 

tion of flat. G. Trouve.............008. 715,180 
High potential windings. means for preve 

ing breakdown of. W. S. Moody 714,934 
Tlinge. friction, FP. FE. Sloan.............04 714,959 

. CW. Hunt..714,700 to 714,702 
Hforse bandage. co, TE Gk Tadlock. -- 715,059 

seshoe, nailless, P. Christiansson........ 715,021 
Horseshoe pad. removable. D. J. Cummings. 715,028 
Not air and hot water heater for house 

warming.  ete.. combination, D.C. 

TIumphreys .......... 0. eee eee 714.698 
Hub, wheel. J. Krauss...........00006 . 715,087 
Hydrobenzaldehyde and making same. G. 

Mein ge he cone Fe ee sia oro eS ae sted 714,931 
Wydrocarbon burner, W. XM 714.722 
Hydrocarbon burner, J. M. Wishart 714,985 
Impressing machine, C. Carlton.... «- 714,667 
Incubator, C. EB. Adair.............00 + 714.653 
Indigo vats. preparing, A. W. Playne.. . 415.218 
Ink bottle holder, FE. G. Soltmann........... 714,827 
Insecticides and fungicides to trees, ete., 

machine for applying dust, J. J. Kiser.. 714,802 
Interlocking board. M. W. Wolfe.......... 714,987 


+ 715,101 


Jar closure. J. M. Long, «e 714,719 
Joint tightening device, S. Brunau... wee 715,012 
Journal box sand guard, P. Martin... oe. 715,102 
Kerite, W. R. Brixeyy..... cee eee eee 714,859 
Kxerite. manufacture of ernde. W. R. Brixey 714,858 
IXinetoseope. projecting, J. H. White........ 714,845, 
Knife eleaning machine, Kent & Sutton..... 714,711 
Knit fabrics. mechanism for transversely 
severing webs of. F. G. Shelain........ 714,825 
Knitting machine. D. C. Bellis.... - 714,998 


Knitting machine. G. W. Ruth.. 
Lacing stud and eylet. 

Reenstierna .. 
Ladder, W. GS 
Ladder. extensible, M. Langen. 


« 715,154 


: 715,148 
. 14.753 
. 715,091 


Ladder, step. P. F. Wynn......... . 714,849 
Lamp. earbureting, 0. D. Howell.......... 714,696 
Lamp. hydrocarbon vapor ineandescent, W. 

Ss CP ROKKON eLuiseisiatee < sescesntave ie stored Senses 714,947 
Lantern lighter, F.C. Smith.. . 715,166 
Lateh. gate, P. J. Setbneken.........0....06 714.954 
Lathe relieving attachment. B. M. W. IIan- 

ON ces ss eeae eis osele eal eee ne are he av nehacate eve eaers 714.894 
Leaf sulfate into lead carbonate, converting, 

Bet S. MRAMRRO eso sie hed We whee Beek ee 8 715,214 
Leaf shects. means for extending and thick- 

ening. A. O. & E.R. Nittredge......... 714,712 
Leather, manufacture of artificial, G. S. & 

CG. Falkenstein... 2... 0... cece eee 714,791 
Ledger, sepzrable, J. F. Warne. . « 715,184 
Level. pluinb. 0. F. Sinigar......... - 714,957 


Life saving apparatus. J. Strakele.. 


pletely cured the ** back firing’ which has been a | Yotors. means for synchronizing. F. E. Case 


serious defect and annoyance to me. 


the fire is not affected by wind from any direc'ion | Motors, synchronizing. Iv. E. C 


and L have had the machine out in ulmost a hurri- 
cane. {t is all you claim for it. (Signed) S .x. 


Williamson. Mechanical and Patent Expert, 2313| Music box note sheet lifting mechanism, 


North 33d St., Phila, Pa. 


scending assists in raising the ascending passenge! 


cost to operate them is sinall, Booklet free e 
Elevator Co., 551 W. 85th Street, New ¥ 


Mouth and nose guard, M. B. 
Mowing machine eutter, A. Chanal.... 


A. Brachhausen 
Musical instrument. self playing, 
Nut and bolt, L. C. Amberson 
Nut lock, J. TL Leonard.. 
OW} Dnrner, J. Fisher..... 
O11 burner, G. F. Robertson. 
O11 burner. I) N. Wileox.........20. oe . 
Oil burner. crude. Bateman & Wilson....... 
Ore concentrating and dredging apparatus, 

A. B. Stetson. ....... cee eee sceccee 
Ore roasting furnace, A. C. Johnson, 
Packaging machine. W. If. Doble......... 
Paint nnd varnish and making same, compo- 

sition for removing. C. Fllis..... 
Paper box, metal lined, G. Wolf 
Paper calendering machine, A. Cameron... 
Paner feeding machine, GR. Williams.... 
Pareel carrier. Gimmig & Derenaucourt. 
Pen. drawing dotting. J. Bossart-Bachli.. 
Phonogranhic sounder. G. A. Moore..... 
Photographic timer. FB. Harrold..... 
Dianisti, A. Canrn......ceeeeees 


Pine connling, J. 
Pines, lining, J. T. Hinds. 
Pine, making butt weld. P. Patterson 
Pine union. A. FE. Marsh 
Planer, E. Rawson 


- 714,757 


Liquid meter. P. Samain.............00ee ee 714.823 
Liquid separator, centrifugal. J. J. Berrigan 715.001 
Loom, Hutchins & Rvon......... eee eee eee 714,909 
Loom shuttle. Coldwell & Gildard.......... 714,676 
Loom shuttle exchanging device. C. Brun 

et al 714,665 
Loom temole holding devic 714,737 
Loom weft detecting devic H. I. Harri- 

TUN ces cesceccesccees . 714,690 
Lubricator. A. FE. 2 sees . TW14.941 
Magnesium sulfate. making. TT. 714,984 
Magnetic separator. C. Scholl. 715,160 
Match box, P. Seiler......... 714,749 
Match safe. W. W. Kyle. oe 715,090 
Material of constrnction. BE. Thacher........ 714.971 
Measuring alternating electric eurrents, M. 

FE. Thompson ...............05- 714.973, 715,220 
Metal drawing apparatus. Vaughn... 714.762 
Metal forming machine, H. W. Forslund.... 715,046 
Metal. treating serap, J. M. O’Connor..... 715,211 
Metals from complex or sulfid ores, extract- 

ing. Clanery & Marsland............... 715,024 
Metals from their ores, obtaining, N. 8S. 

INO It. sees Se acorn eles) ova bre wee secccees 714,914 

See Electric meter. 
Se evele ct tenttafeteres 715,038 
fulfils aH | Motors. means for starting explosion, J. W. 
HinGhle ye stactoos tonne oig isaac ceawa eens » 714.902 
715,019 
I tind ‘hat | ‘Motors, starting induction. A. Schwartz.... 714.224 
AKC. eee 715.195 


715.052 
715.020 


714.857 
715,089 
715,192 
714.809 
TARAS 
TAKANT 
715.227 
714,995 


714.755 
715,080 
714,875 


714,220 
T14,9R8R 
T1517 
714,247 
715.051 


« T15,.007 


715.115 


. 715,061 
. 714, ARR 


TIK1V77 


-. 715.000 
« 718,222 


714,903 
TWA4,725 
714.728 


- 715,145 


13, 1902. 
Do Yous 


Valuable Scarf Pin? 
You must get the 


old-on 
Clutch 


The only fastener that 
insures you against 
robbery or loss 
Simple, secure and 
easily adjusted 


TELEPHONES. 


THE SUMTER TELEPHONE MFG. CO. 
Sumter, S. C., U. S. A. 


—_———=Write for catalog and prices,_2| | 


Sample 50 cts. 


Write for terms in quantities 


C.P. GOLDSMITH & CO. 


: “Ferno” 
Odorless Manufacturing Jewelers 
Gas Heater 33-43 Gold St. 
ARS 
will heat an ordinary NEW YORK CITY 
oe ru re eats at a} —— . 
cost 0 of a cent per 
a Universal Rotary P 
For Heating and Connection for Patent No. 707,970. A niversa ofary ocket Measure 
hight. Price, #1.50, —— THE ROTARY MEASURE, measures scrolls, curves 
Goods delivered at once on receipt of all k inds, and straight lines and work more quickly 
of price. than the rule. An adding device for estimators. Set to 


zero ina moment. No more mathematics required than 
with the rule. Rapid, accurate. attractive, durable, and 
any one can use it. $3.00 each. It is worth whileto 
write for circular. Agents wanted, 


STECKENREITER MFG. CO. 
96 Lake Street, Chicago, Il, 


Also Dealer in Incandescent Gas 
plies, Importer of 


Mantles and Su am 
yber Tubing sand 


Novelties, Ru 
Gas Trimmings, 


J. C. BURKE, Agent, 
1-3 Ann St., New York. 


For Heating. 


Price 21.00, 


THE GREATEST SHIPBUILDERS 
and LOCOMOTIVE CONSTRUCTORS 


— ARE USERS OF— 


“Seaboard STEEL Castings.” 


A GUARANTEE OF QUALITY. 


SEABOARD STEEL CASTING CO., 
CHESTER. PA. 


HYATT’S UNIQUE 
PYROCRAPHY 
OUTFIT 
REGULAR 

$4.00 
VALUE 


«0 TIOTUR REVIEW 


THE FOREMOST PUBLICATION 
OF ITS CLASS 


Well Edited Handsomely Illustrated 


Weekly, $2.00 per Year 
SEND FOR SAMPLE COPY 


THE CLASS JOURNAL CO. 
395 Broadway, New York 


REVERSING STEAM TURBINE.—PAR- 
son’s recently perfected turbine for boats. Llustrations 
showing details. Contained in SCIENTIFIC AMERICAN 
SUPPLEMENT, No, 1198. Price 10 cents, by mail, from 
this office, and from ail newsdealers. 


This outfit contains all of the articles shown, ine 
cluding dircetions and a free designed practice piece 
ready to burn. We Foaranter this outfit to be 
the equal of any Four Dollar outfit on the 


j market. 

PYROGRAPHY OR WOOD BURNING 
is the most useful and _ simplest of the decorative 
arts. Can be learned by anyone and is both 
retaunerative and delightful. 

ur New Pyrography Catalog is now ready 
and will be sent free to any address. 


H. A. HYATT, Dept. M., St. Louis, Mo. 


TREE, ROCK & STUMP LIFTER 
WHAT IT WILL DO 

1. Tree 50 ft. high by 21 in. 
diameter, transplanted. 2. Rock 
of 20 ton weight raised by one 
team (no digsing). 3. Stumps 
d andcarried off. 4. Cit: 


Patents, Trade Marks, 


COPYRIGHTS, etc., 
Address MUNN €& GO, Solicitors 


Office of the SCIENTIFIC A I ite 
MERI 
861 Broadway, nih Alea 
Branch Office: it» Washin, D.O. 
Hand-book Sent Free en Rit mired 
ARLES CITY, IOWA 


DOGRTIINGERARTEGAL LINBO, 


MILWAUKEE, WISCONSIN, UNITED STATES OF AMERICA. 
Original Inventors and Manufacturers of the New Patent Improved 


Doerflinger Leg, 3 3 
3 3 Best in the World. 


with New Steel Bearing Rocking Plate Ankle J oints New Foot of Felt without 
any troublesome mechanical toe-joint; New Double Slip Socket preventing friction 
soreness. No cords or spiral springs to get out of order. Rim of outer wood and 
inner slip-socket molded_ not to cutthefiesh. Natural, elastic, easy, soft muyement 
of foot when walking. Good for horse and whee! riding or mountain climbing. 
Hundreds of Patrons were made comfortable and happy by it every year. Our re- 
presentutive in the German Empire sells more than largest firms sell of old styles. 

Itis not a “‘cheap’’ leg, competes only for the best custom by best construction, 
best material, and best workmanship. We send free of charge our illustrated cata- 
logue and measurement blank with instructions. For advice, give description of 
your stump, your weight, height, age, sex, occupation and complete address. The 
“*Doerflinger” Leg can be made for any part of the world upon receipt of accurate 
measurements, drawings (and plaster cast for ampuiations in or below the knee) 
according to the said instructions. ARMS and HANDS made for ornamental and 
practical purposes with tools to fit. References; Milwaukee National Bank, or 
American Express Company, Milwaukee, Wisconsin. 


What Do You Want Te Buy? 


We can tell you where to buy anything you want. 
Write us for the addresses of manufacturers in ANY line of business. 
Novelties, Special Tools, Machinery, Equipments, New Patent LABOR SAVING DEVICES. 


MUNN & CO., Publishers of the SCIENTIFIC AMERICAN, 361 BROADWAY, NEW YORK. 


© 1902 SCIENTIFIC AMERICAN, INC. 


DECEMBER 13, 1902. 


Scientific 


American 433 


» Qe 2 
15 CENTS 


GETS THIS 


$650.00 AUTOMOBILE 


Carriage. 


Weight, 800 pounds; range of speed, 3 to 20 miles per 
hour; expense of running, % cent per mile; price, $650.00, 


Send 15 eents (8 2-c. stamps) for 3 months’ 
trial subscription to 


“THE BOOK-KEEPER” 


A handsome magazine for book-keepers, 
cashiers and business men. It will teach 
ou Accounting, Business Management, 
jook-keeping, Shorthand, Commercial 
Law, Short Cuts, Higher, Corporation and 
Cost Accounting, Banking, Business Point- 
ers, Amusing Arithmetic, Lightning Cal- 
culations, etc. $1.00 @ Year. 


Nineteen other valuable prizes in addition to the $650.00 Automobile 
will goto Book-Keeper subscribers. Send your subscription to-day. 


The Book-Keeper Publishing Co., Ltd. 
64 BOOK-KEEPER BLDG., DETROIT, MICH. 


Ghe Blakeslee 
Steam Jet Pum 


has been 32 years in constant use in 
Mills, Mines, Quarries, Factories, etc., 
and has given universal satisfaction. 
It is especiaily serviceable for elevat- 


al features 
of this pump are its simplicity, inde- 
pendence of engine, nut subject to 
reezing, economy, reliability and 
the fact that all parts are inter- 
cbangeable. It has no valves and no 
wear. Will pump sandy or impure 
water. Lllustrated booklet and price 
list on application to the sole manu- 
facturers 
BLAKESLEE MFG. CO., 
Du Quoin, IIL, U. 8. A 


GA a 
Ng OR DIM 


Too Much Light 


Is the great trouble with electric globes. You 
often endure a big, bright glare when you want 
a subdued glow. A common electric lamp can't 
be turned down. The uncommon Oo 
turns up and down like gas and fits into any 
ordinary socket. 


14 CENTS 
A MONTH 


will pay for a light all nigbt. Anybody without 
skill can use it. Write and find out about all 
our ingenious lamps. 
Baby Filament HY LO; price, in half-dozen lots, 55e. 
per f. 0. b, Detroit. Single lamp by mail, prepaid, 
3e. nd cash with order—money back if not satistied. 
This Jamp eaves five- sixths. 


The_Phelps Co., 8 Rowland St.. Detroit, Mich 


: @y 
AS? 


An Engineer's Library 


An absolute Encyclopedia for Engineers or for Steam 
Users, Electric! Firemen and Machinists, is the 


ANDBOOK On ENGINEERING 


By HENRY C. TULLEY 


First and Second Editions of 7,000 copies all sold. 
Third Edition. enlarged 
and revised, 5,000 copies, 
now ready. Sent any- 
where ss 50° ipt of 

ce, 0 — mone 
Back if dissatisfied. 
pages, 400 fine illustra- 
tions. Thorougly relia- 
ble and practical. 
Teacher as well as guide. 
Latest, best and most 
complete text-book and : 
work of reference. It teaches everything in the line of 
ppgincering, including the correct erecting of engines. 

heir care and operation, also of steam pumps; care and 
handling of injectors and inspirators. All about elec- 
tricity, 08 and motors with proper management. 
of electrical plants. Care and management of steam 
engines, boilers, shafting, pulleys, etc. 


Handsomely bound in leather and gilt. 
Pocket-book form. 
H. C. TULLEY & CO., 
1060 Wainwright Bldg., St. Louis, Mo., U. S. A. 


FACTS about “THE FORSYTH” 


A simple, strong and perfect working “Coaster Brake.” 
Parts readily adjusted without removing wheel from 

~ frame. No friction, 
no backlash. Under 
absolute contro) at 
B all times. Brake is 
m™ self-releasing and 
will not wedge. All 
the good points of 
other brakes and 
none of their objec- 
tionable features. 

° 


FORSYTH MFG. CO., - 


riasuc Compound, S. KB. COPOUIger.......oe 
laying ball, EK. Kempshall, i 
714,917, 714,918, 
Plow attachment, H. B. Murduck......-c00 
Plug and receptacle, N. Marsball....sccece 
Pneumatic carrier system, W. GU. Davis... 
Pole cap, venicle, G. M. Davis......cccecee 
Vurtabie engine and sawilg machine, com- 
bined, D. Towuseud et al 
Potata digger, I. I. Tucker...... teeceeeaee 
Power transmitting mechanism, S. L. Me- 
Colluch : 
. Power transmitting mechanism, M. Slutkin 
; Press, HK. Birkhulz...........+6 sees ecclseies's 
Printing and ruling  wachines, autumatic 
feed for, W. G. JORUStun,..ecccescccee 
Printing apparatus, W. G. Reyuulds.....ees 
Printing decorative designs, roller for, B. 
J. Such...ceceoee 
Printing, multicol 
Ruuometoff 
Printing press imking device, G. 
Printing wheel, O. N. Tevander. 
Propelier, duplex, H. B. Allisun.......ecee. 


715,208 
416,410 
T14Qves 
414,965 
714,075 


714,837 
714,976 


414,732 
715,104 
414,800 


715,081 
714,034 
714,905 


714,953 
714,044 
714,835 
715,191 


Vropellung apparatus, convertivie voi, J. 

Whiteside ......ceeee eee eee eeee eccccee 714,706 
Pump governor yalve, uutumatic, J. A. 

Bala win: oo ose ei esec ie 64 5-3: siheieieie scales so eeee 714,994 
Pumps, shaft bearing fur centrifugal, J. 

Hedlund ........ cece eee cease eeececcee 715,064 
Pumping engine, FP. L. Orr... see eee eee eee e T15,181 
Rack and pinion mechanism, WU. B. Azadian. 714,771 
Ruck mechanism, LH. Jobn......... eeeevcee 715,079 
Radiator air valve, F. W. Leutbesser 715,097 
Rail joint, W. H. Fritz...........66 714,888 


tail joint, K. Kobn. 714,919 


Rail joint, J. Wolfe. 714,986 
Rail joint, P. F. Berkey. 715,002 
Rail joint, C. O. If. Mille 715,110 


Rail Joint, J. Price... ... ccc cece cee ee eee 
Railway and car and magnetic appliance 

therefor, A. C. Albertson....... 
Railway rail, W. Leonard..... 
Railway rail bed, J. Freund.... 


Railway signal, W. H. Waltom..........00. 
Railway system, ete, electric, W. Robinson. 714,746 
Railway track appliance, H. T. Porter...... 714,820 
Railway trains, system for computing the re 
sistance of, J. M. Daly.........seceeees 715,199 
Railway trains, system for computing ton- 
nage resistance in, J. M. Daly.......... 715,201 
Rake. See Hay rake. 
Ram, hydraulic, J. A. Snavely............-. 715,167 


Refrigerating, ete., apparatus for producing 


cold air for, T. & W. L. Cole, reissue.. 12.061 


Register, H. BR. Richardson.............- 714.745 
Rennet, composition of matter for use with, 

Scott & Anderson........... cee eee eee 714,748 
Retaining apparatus, H. Small.............. 715,165 
Retort discharging apparatus, L. Bertrand.. 715,004 
Revolver front sight, D. B. Wesson......... 715, 2235 
Rheostat, F. Mackintosh........... + 714,927 
Ribbon retainer, F. C. Steinkamp.. - 714,963 
Road bed, G. A. Le Fevre...... - 714,923 

‘ Rocker, platform, W. P. Seng..........++.+ 714,750 
‘Roller table, power driven, O. Sundt.... 714,758 
: Rotary engine, E. C. Warren...... eeeeeeee. 715,221 
{ Rotary steam motor, H. Roeske . 715,152 
Rudder, yacht, G. W. Swan........... eeeee 715,176 | 
1 Rule and square, combined, P.M. Callahan. 715,194 
_ Saddle, harness, J. J. Creedon........+..... 714,870 


: Sanding machine, E. RB. Hayes....714.899. 715.204 
Sash balance and fastener, Lowery & Billings 714,720 
Sawing machine attachment. J. N. Graham. 115,054 
Sawmill feed works, S. Edwards........... 714,879 
Scaffold horse, J. S. Tilley.......... «. 714,761 
Seale, computing, W. F. Stimson.......... 715,172 

, Seraper, wheeled dumping, V. D. Johnson... 714,706 
Screen hanger and lock, B. -F. Douglass 715,034 
Screw machine, F. E. Wells.............065 714,841 
Seat, F. B. Redington...............eceeeee 715,147 
Sensitized plates, light proof case 

! Brooks & Watson...........cceeeeeees 714,860 


Settling tank or decanting vessel, J. Randall 
‘Sewage, apparatus for use in the treatment 


714,822 


of, H. B. Killon................ «+ 714,801 
Shade bracket, window, J. C. Barker . 714,854 
Shade hanger, window, S. Johnson.......... 714,800 


Shaping tools of different patterns, pattern 
grinding appuratus for, C. Kremnitz.... 
Sheet metal can, F. W. Galbraith, Jr 


714,803 
715,050 


Ships, ete., for making them less visible, 
: treating the outsides of, Brush & Thayer 715,013 
| Shoe protector, J. A. Raiser.............005 714,821 
, Shoe upper packing machine, M. E. Morris. 715,210 
: Shovel handle, auxiliary, J. C. H. Gruner... 715.056 
Show case, W. G. Flint........eceeeeeeees 714,686 
Shutter worker, A. L. Champion............ 714,669 
, Signal waves, amplifying electromagnetic, J. 
It Se Stones ois sisi sesh aiiie oon e sie tiorsie ieee, Oeldiere 714,833 
' Signal waves, apparatus for amplifying elec- 
: tromagnetic, J. S. Stone............... 714,832 
Signaling, apparatus for selective electric, 
‘ Vo Ne. CRONE Scions Sele tarsjeNene ot 714,831, 714,834 
Signaling by electromagnetic waves, selec- 

tive, A. Fessenden............se005 715,203 
Signaling, selective electric, J. S. Stone 714,756 
Sink cleaning device, W. Melvin........ 715,107 
Skirt supporter, Lloyd & Pierce........... - 715,098 
Smokers’ articles, manufacturing, G. L. 

Flush 5 iS cccic ats ces Seas eeee 714,887 


» 714,777 
715,014 
714,846 
715,083 
715,138 


715,003 
715,067 


Snap hook, C. A. Buck. 
Socket wrench, adjustable, J. C. Burgess 
Soda alum, making, J. F. Whit 
Soldering fron, C. A. Kaiser..........e00e 
Sole for boots or shoes, spiked, . Pierce 
Sound box for recording or reproducing ap- 
paratus, Berliner & Sanders 
Speed measure for rotary shafts, J. Heyde. 


Prccccece 


Spinning and doubling apparatus, R. W. 
Moncrieff ...... Sees Beeceia'e eeeeeeceeeee 114,933 
Spinning ring, M. FE. Sullivan.............. 714,966 
Spiral shaped helically twisted bodies, manu- 
facture of, J. Gieshoidt..... eeccccceeee 714,890 
Spittoon, fountain, J. C. Blair..... see . 715,005 


Spittoon, street car, R. B. Norwood. 
Spoke socket, W. B. Roberts.. 


715,128 
714,951 


Spring. See Car spring. 
Springwork clin, J. A. Staples.....ceeeseee- 714,830 
. Stacker, G. W. Worley..... «. 71h, 282 


715,063 
714,677 


Stacker. wind. (. Hearn.. 
Stall floor. J. W. Combs... 


Staple puller, F. T. King..... sikenee 2 715,207 
Stationery package box, J. P. Norton.. 715,127 
Steam engine, C. Vogel..........ceeeeeeee - 714,577 


715,008 
714,762 


714,692 


Steam exnlosive engine, C. A. Braden....... 
Steam roller, G. E. Townsend 
Steel in conical ingot molds, press for com- 

pressing Hauid, H. Harmet...........- 


i 


| Steering gear. G. A. Burwell....... Sewers 715,193 
Stiffening strip for garment waists, corsets, 
ete., A. M. Weber. ........0 cece ceeceee 715,187 


714,712 
715,188 


714,863 
714,967 
++ 714,764 

+ 114,738 


Stoker, mechanical, J. W. Kincaid 
Stove, hot blast. R. Young an 
Sugar manufacture by centrifugal action, 

treatment masse cuite of, H. Claassen 
Suit hanger, L. G. Swan 
Swiveled chair, E. G. 
Syringe. extracting. J. R. Perry.. 


Table, W. T. Wells.......... nee «. 714,981 
Table, Greenlaw & Holmes.......... « 715,055 
‘Tanning skins or hides, A. J. Pilar........ 715,139 
Target trap, magazine repeating, W. D. 
Troutner ...........0006 ecccccccecseess 715,179 
Telephone, pay, C. E. Egan.... « 714,680 


714,759 
714,681 


714,813 
714.810 


Telenhone aystem, A. F. Swan.......- 
. Telephone system signal bell. C. E. Egan... 
; Telephone transmitter arm joint, C. T. Ma- 


Thresher, W. A. Hesse..........-- an 715,066 
Thresher tooth fastener, W. W. Jones...... 714,708 
| Tekets to goods, hand machine for attacb- 

: ing, H. G. Davis......... gece alsle‘e wlemeioss 715,032 
| Tile, ornamental. R. Wagner . 714,838 
Time ball annaratus, A. LT. Wondworth,..... 715.230 
'™me recorder. workman’s, J. J. Stockall, Ir 714,964 


Tires, automatic pump for pneumatic, C. 8S. 

Langton 
!Tohaeco baler, H. W. Helgeson 
;Tohacco leaf cutting knife, C. Millhiser. 
| Tonnage resistance indicator, J. M. Daly... 
; Tonnage resistance indicator, graphic, J. M. 


715,094 
» 715.065 
+ 714,729 
715,200 


i TDalv 715.197 
Tool holder. J. M. 714,942 
Toothnick, J. F. Hills....... 714,901 
Tov figure, F. K. T. Meinecke........ 715,108 
Toy, musical pipe, H. E. F. Weatenfeld..... 734,765 


1 
Toy target and gun apparatus, W. A. Zelch 714,770 


(AV Vew | 


The great 

discove! 

by Pro’ 

Ajbert 

Vernon 
given to the world for the first time. You wantit. It 
will make you more competent to combat with the ine 
fiuences of the world. It teaches you how to develop 


PERSONAL MAGNETISM 
BD POE eee tie 


to success, It is a marvelous furce, valuable and availatie 
in every day affairs of all Classes ofmen. It NOTIS w to 
e aleader. ‘I'he science Y= 
chratism is not simply the power of H YP N Ce] | M 
but the true underlying power through which hypnotism is made 
ssible, jab makes truth o mystery, develops personal intiuence, wil 
‘orce, and is the key note to self develo 
ment and success. Personal instructions {a PS YCHRATI $ M 4 
; and all occult ph 
MENTAL SCIENCE, H YPNOTISM nomena isgiven by 
Prof. Vernon. For those who cannot afford the time and expense of 
a trip to Rochester, we have prepared a course of COR- F R E E 
RESPONDENCE INSTRUCTIONS. Send fcr our 
100 i) GE BOOK “Psychic Phenomena of the Twentieth 
Century.” Write for it to-day, it costs 
ou nothing. This is a valuable book containing the rudimentary 
lessons of this science, not a mere acvertising pamphlet. Remember 
if is sent to you free of cost and post paid by addressin; seo 
cademy of Mental Sciences and Vernen Sanatorium, S008 st 
' Ave, Rochester, N. Y., U.S. A 


| SYNCHRONOGRAPH.—A NEW METH- 


| od of rapidly transmitting intelligence by the alternat- 

ing currcnt. A full description of the interesting ap- 

| paratus of Crehore and Squier. 13 illustrations. SCIEN 

' TIFIC AMERICAN SUPPLEMENTS 1114 and 1115. 
Price 10 cents each. For sale by Munn & Co. and all 
newsdealers. Send for new catalogue. 


THE WATERBURY 
Emery Grinder, 


with adjustable table, for flat surface 
grinding and finisning, and for ordi- 
nary tool grinding. 


G@™ Send for Catalogue. 
BLAKE & JOHNSON 
P. O. BOX 7, 
WarterRBuRy, CONN. 


i 
{ 
t 


FRICTION DISK DRILL 


i FOR LIGHT WORK. 
: Hae These Great Advantages: 


“ 
; The speed can be instantly changed from 0 to 1600 without - 
stopping or shifting belts. Power applied can be graduated 
! to drive, with equal safety, the smallest or largest drills 
! within its range—a wonderful_ economy in time and great 

; saving in drill breakage. I tor catalogue. 


! W. F. & JNO. BARNES CO., 


| Established 1472. 
Rockford, Ill. 


Every Branch of Science 


in its latest developments—all the most recent inventions, 
the processes and discoveries of the last ten years, are 
included among the 65,000 titles of 


Only gasoline lamp in the world 
a match like 


direct with a 
gas. Made in all styles. 

Such business as agents ares0w 
doing never before known, Exe \ 
clusive territory. Catalogue N, 


CANTON INC. LIGHT CO. 
c Ohio. 


lighte 


—— EDITORS —— 
Daniel Coit Gilman LL 0 President of Johns Hopkins University (1876-1901), President 
5 . 


*5 of Carnegie Institution. 


Harry Thurston Peck, Ph.0., L.H.0., Professor in Columbia University. 
Frank Moore Colby, M. A., late Professor of Economics in New York University. 
Assisted by nearly 200 eminent editors and contributors. 


SOME INDISPUTABLE FACTS 

It is NEW, it is not a Revision. 

It is the ONLY new Encyclopedia published in English during the last 
ten years. 

In FULLNESS, COMPREHENSIVENESS and extent and beauty of 
ILLUSTRATIONS, it so far exceeds any other Encyclopedia in English as 
to be comparable only to the great GERMAN ENCYCLOPEDIA of Brock- 
haus and the Meyer. 

It is not a Dictionary, a mere word-book, but a true Encyclopedia, a sum- 
mary of all knowledge, the gist of all learning from the beginning of history 
down to to-day. 

It is copiously and richly illustrated with full-page plates—1oo of 
which are in color—cuts in the text, maps and charts. The illustrations 
alone if brought together would make a volume the size of Webster’s 
Dictionary. The maps are complete and embody all the latest 
changes in Geographical and Political boundaries ; the charts show 


graphically the facts of Historical interest, Mineral deposits, 
Agricultural products, etc. 


Now in Course of Publication. 17 Royal Octavo Volumes 
15,000 Pages. 


SEND FOR SAMPLE PAGES—FREE 


showing type, methods of treatment of the subjects, 
specimen plates of maps, colored and plain, illus- 
trations, names of contributors and information 
regarding a 
Special ciscount to Scientific American 
Readers Subscribing Now 


and our Little-at-a-time Payment Plan 


Dodd, Mead & Co. 


372 Fifth Avenue 
NEW YORK 


Please send, without cost to 
me, the sample pages of the 


NEW INTERNATIONAL 
ENCYCLOPADIA 


containing descriptions, sample 
pages colored maps and information 
regarding discount and little-payment 
plan for SCIENTIFIC AMERICAN readers. 


NAME 
POST OFFICE. 


STATE 


© 1902 SCIENTIFIC AMERICAN, INC. 


Traction increasing device, electromagnetic, 


A. A. Honey......... ceccecsccccccscce 014,695 
CRAMER Peanaformen/ ang means for winding same, 714,801 
eee GH Sir eieee cteie a saiels cee ates Boe o% . 
Tray, serving, S. Peete..... eeee 715,137 
Crown | trofley catcher, BE, M, Swing +1 715,190 
Plates are | Trolley harp, H. S. Doyle..2III 715,036 
more rapl rolley protector, electric, Hoffman ow- 
pid Troll 1 ‘i loft. & P 715,071 
CUBE) avec ovine ele tg Si61b tpaielnvels vjarels loves sie: ives . 
een ain Truck, passenger gar E. Cliff. : we 872 
other plate 'Truck, car, WW. Clf......... » T1467 
Tunnel. ventilating, W. Moran......... 714,935 
the market | Trpcisiery spring support. C. Bush...2.... T15015, 
With this | Valve, G. 0. Rowley........0-- Seas 714,747 
plate clear | Valve, W. Meredith. 715,108 
ick Valve, alarm, P. Evans...........+ . 714,384 
quic Valve, balanced, Mitchell & Vaughen....... 71R113 
printing Valve gear, explosive engine, W. J. Robb.. 715,150 
Negatives Valve, hydraulic or other fluid controlling 
can be 7 H. a B. Brincley. , 
egetable cutter, N. Ly 
secured. Vehicle attachment, W. W. 
Vehicle frame, H. Lemp...... 
Se vehicle stceriie machina, J. 
ehicle steering mechanism, 
Th lat MacGregor Loan ety eaten naar 714,926 
ese plates | vehicle wrench, W. Lee.........- . 114,922 
are Ventas ne apparatus, H. Kroder. - ae 
Hy entilator, J. O. Stunley................00. . 
pevarreg Vessels, storage of supplies for submarine, 7 2 
Be LARC eo ciateted 0.0 aye oi8 ieee: eke ei eiern'e, v1 090s 14,921 
Tourists Vest, E. R. Wood.............00.08 - 714,767 
: Violin muting device, KE. Barginde 714,658 
usin; 
¥ 34 ' Wainscoting or the Ilke, W. S. Sattertield.. 715,156 
) Hand- Wall bracket, adjustable, G. Holtz.......... 714,694 
( 3 pe) s Cameras | Warp beam attachment, A. Tourtellier..... 714,836 
oc Pe. 3S Suk | Warp threads, mechanism for uniting the 
ae ip eee ee rae ends of, G. Hiller.............. cee eee 714,900 
Watch guard, F. A. Adams................ 714,655 
6. RAMER BRY PLATE CO. Watches. foal: or truing balance wheels of, ain 
> IDS Ne@IBON 865 ccs eee ec sacle ees. ol 
Water in the earth, electrical process of lo- 
oni i ST. LOVIS, MO. cating running, F. H. Brown........... 714,775 
cean E Water purifier, G. M. Davidgon. ..........-- 715,031 
* ater purifying apparatus, L. Gathmann... 
paged er a at See Water tube boller, J.C. Cooke, nee 
Ihicago : lasonic Temple . 
bd i Wax ends, tool for twisting, KE. Kiss...... 715,086 
San Francisco: 819 Market Street Well drill, Boothe & Woods.......... seeeeee 114,772 
Ri OUES ee eee eieis Sire sireies onie soos eheersees 7 
By N. Monroe Hopkins. This “built-up” laborato Wheel. See Car wheel. sf 
balance will] weigh up to one pound and willturn with & Wheel fastening, divided, C. W. Shartle. 714,955 
quarter of a postage stamp. The baiance can be made Whiffletree hook, L. A. Beeman....... 714,997 
by any amateur skilled in the use of tools, aud it will Winding machine, cop, W. T. Hanson. 714,897 
work a8 well as a $125 balance. The article isaccom- Window, P. Brown....... a 714,776 
panied by detailed working drawings showing varivus \yindow fastener. ‘omati 
stages of the work. This article is contained In SCIEN. . fert , pia 715,217 
TIFIC AMERICAN SUPPLEMENT, No. 1184. Price10 window screen, F. B. Harrison 714898 
Sint For sale by MUNN & Co.. 361 Broadway, New . Wire tightener, J ‘Ww. Headley..... 715,062 
work ity. or any bookseller or newsdealer. Ww. oodworking implemen t, F. Streich . T5173 
. Wrench, .J. J. Quinlan....... 5 
‘8 IT WORTH Wrench, J. L. Young.... - + 714,768 
Wrench, G. D. Cleveland...... ine -... 715,025 


$31.00 


to never have to search for any paper? 


This File Rough in Your 
“ Smooths the Business. 


Zinc sulfid ores, treating, Clancy & Marsland 715,023 


DESIGNS. 


Andiron, C. D. Shepard......ccsccsscccccces 36,149 
36,150 


Sewing machine cabinet, W. C. Free...... 


TRADE MARKS. 


Automobiles, Olds Motor Works....... 
, Beverages, breakfast food, Maltech 


pany .........45 
fa For little dolar. we will send, 7 Bicycle goods, certa 
Dale NEW PERPETUAL Ore Rosenfeld & (0....0....... 005. 39,407 


| Candies, Dempsey Candy Works Co... 39,869, 
‘ore food products, certain named, 
j CO sae syste ee wiere ois eres iota Slesefoseja\S S156 oe Sis~ ao 


39/370 


PESK FILE 


39,378 


No writing necessary; just put the document Canned fruit, berries and vegetables, C. 
on the file, where it fs securely feened 60 that Shenkberg Co.............000-6+-39,376, 
cannot isplar yetcan referre 3 

N to Instantly, without removing it or disturb. Cigars, tobacco, cigarettes, and cheroots, R. 

E] ing the other papers. Every business man needs « Haan... .... cc ce cceeccccececsececeee 

BY it to keep track of—‘“ That order promised next Corsets, K. A. Meloni............... erage cheats 

RJ month, that bill to collect next week, t at note Disinfectants, Dr. A. C. Daniels (incorpo- 
BEY due on the 10th,”—a eminder for everything Tated) 2 ci.5cc0 0000 cscs aseenees aera 39,398 

‘fj needing attention each day. Slips in desk drawer 


Dry goods, certain named, J. A. Hearn & Son 
Fabrics, certain named, J. A. Hearn & Son.. 
Fabrics, cotton, Siemssen & (Co....39,385 to 
Feeding stock, fuarinaceous compositions for, 


39,383 
O84 
39,390 


or can be hung out of the way. Any paper worth 
keeping is worth the price of this file. Sent any- 
where in the United ‘States prepald on receipt 
of 81.00 to introduce our labor-saving devices, 


oney back if ‘ou want it. Star Stock Food Company............... 39,381 
: FREE © Busines* ‘omnTers,” full Heng Flour,. wheat, T. Felss............-0-0eee0e- 39,372 
Pen making and money-saving Piya Rood: tor *horses and cattle, certain named, G. éieuh 
. UB NESS Boo 55.5 wera eeleis swe sjaeieais Sesis. 5's 39,5 
Warne DESK fo Siar St., Food products, cereal, H-O (Hornby’s Oat- 
ul Sale ponents, Tea l)F Conse Monee NS See Aa ee ae 39,374 
Said bis lew York Food products, cereal, fruit, and nut, F. E. 
| OIRO 9? ots ois) Sisie cisiuiesd Sinieig these vloies 6 ieiers siete’ 39,375 
Furniture and interior woodwork, Tobey Fur- 
Miture Co...... cc ccc eee eee eee aidiereia sie isis’ 39,412 
Glass, picture and window, Belgian Plate & 
Window Glass Co....... cece ccc ceeceee 39,413 
Hats and caps, Yale Hat Company.......... 39,393 
Insulators, electrical, Mica Insulator Co. 
39,410, 39.411 
Medical preparation for certain named dis- 
The Only File Filing Either by Alphabet, Month, Date eases, E. M. Lintner..............62.. BOSD 
-or Number ALL ON ONE FILE. ! Medicinal wine, A. Troussaint & Co.......... 29,402 
Mixing devices, certain named, National 
. ene Manufacturing & Supply Co........... 39,408 
cientific American Neckwear and Barathea fabric therefor, 
Lowenstein....... afer She eretersersane a 


39,391 


Oats, rolled, A. Forre: 73 


4 4 Perfumes, Firm of A. Wright. 
TY] ing On V Pickles, A. I. Brown................00000. BOS 
Reflectors, refractors, shades, canopies, and 
VOL. 33. chimneys, E. Munsell & Co............. 39,414 
. = Remedies for certain named diseases, Ostera 
JANUARY--JUNE, 1902. ' Fae co Pee eee pee aE Seal apn 
; Reme ‘or abnormal sweating, J.. Herb..... 38 , 
278 lilustrations. 120 Pages, 6 Tint-Blocks. | Runner footwear, certain named, North Star 
The Thirty-Third Yolume of this beautifully illustrated , SHO! Ce. oe ee cccccccc ces cc ceecdccecceeees 39,394 


and finely printed Monthly Magazine, comprising the | 


Stiffening material, Warren Featherbone Co. ° 
numbers January to June, 1902, is now ready. T 


‘elephonic apparatus, certain named, Hutch- 


ison Acoustic Co... cc cee cee eee ee BOD 
+++ SPECIAL FEATURES... Thermometers, barometers, and hydrometers, 
ILLUSTRATIONS... R. -Hoehn (Coie iscsi cciecin ds anew sde ates 39,415 
‘The volume contains 6 tinted cover pages and 278 Tripods, adjusting heads for, W. H. Flieh- 
illustrations, including many fine examples of mann ....... a avevorsrelasertieiave cvesslecse oteae siete - 20,406 
recent dwellings, gardens, views of groups and Water, apparatus for clectrically purifying, 
estates, interiors, exteriors and plans. hoto- Electra-Pura Water Co..........-.. vee. 39,404 


graphs of agricultural details, porches, doorways, 
mantels, etc., are especially helpful and suggestive. 
The illustrations of the Building Monthly are made 
from specially taken photographs and are not ob- 
tainable elsewhere Oost of the houses are ac- 
companied with full sets of plans. 


TALKS WITH ARCHITECTS... 


This Interesting series of conversations with emi- 
nent architects by Mr. Barr Ferree comprises im- 
nortant talks with Mr. Thomas Hastings on ‘Some 
Suggestions for New York”; Mr. William J. Fryer | 
on “The New Tenement House Law of New York”; 
Mr. Charles A, Rich on “ The Develonment of the | 
Small College”; Mr. John Galen Howard on “The 
Beaux-Arts Architects”; Mr. J. Monroe Hewlett 


LABELS. 


“Pr. Turnock’s Kidney Cure, 
Turnock Medical Co.... . 
‘“‘Heaton’s Viper Bite Cure,’’ for a medical 
preparation, Heaton Brothers....... 
“Heintz’s Malt,” for malt, John C. Heintz... 9,! 
“‘Imnerial Crest,”? for tea, McCart-Christy Co. 9,5) 
“‘Tonhene,”’ for -rheumatic remedy, Blauw & 
Brickner Drug Co............+.6- Sin 
“Zu-Zu,”’ for cigars, J. R. Isaacson.......... 


’* for medicine, 


on “’The Architect andthe Municipality”; and ze 
Mr. George L. Morse-on * The Durabil : 
Construction? re ere PRINTS. 

EDITORIAL ARTICLES... “tAnticipation Back No. 696 Coneress Playing 
Suggestive discussions on timely subjects for the Cards,’’ for playing cards, United States 
home-builder: “ Municip»! ’: “Roads and Playing Card Co........... atavoiale) ale’ stesevansie ciel 581 
Houses’ ; ‘Washington the Magnificent”: “The  “Californin Penners,”’ for food products, Libby 
House and the Terrace”; “The Art of Home- MeNefll & Tibby..........c eee eee eee eee Hr 
Building”; * Kitchen Ends and Back Yards.” ' “Hannan Shoe.’’ for shoes. Gray Lithograph Co. 54 

DEPARTMENTS. .. prec Cormlck ss tne harvesting machines, Inter- a 
The Departments of the Monthly cover a wide « aac a Sharma. Back No. 606 Congress : 
range of topics and summarize the latont advance “MMBC FTath Charme Rack No.’ 80d Congteas 
in current architectural thought and practice: ; Stat Playing Card oe i 5 
“Monthly Comment”; “The Household”; ©The | tates Playing Card Co............0...00% 80 


Garden”; “Legal Decisions”; New 300ks"; 
‘Country Life”; “The Country Tlouse”; “Fire 
Protection”; * Sanitation; “Civic Betterment ”; 
y New, Building Patents”; “ Publishers’ Depart- 
ment. 


The SCIENTIFIC AMEPICAN BUILDING MONTHLY is 
a national magazine of architecture eonducted with 
wpecial reference to clomestic architecture. 11s text 
abounds with practical suggestions and its illustrations 
cover a wide range of sndjecta selected with scrupulous 

care and printed in the most artistic manner. | 


Price, Express Paid, $2.00 


A printed cony of the specification and drawing 
of any patent in the foregoing list, or any patent 
in print issned since 1883. will he furnished from 
this office for 10 cents. nrovided the name and 
rmumher of the natent desired and the date he 
elven: Address Munn & Co., 361 Broadway, New 

ar 


Canadian patents mav now he obtained by the in- 
ventors for any of the inventions named in the fore- 
goine Vet. For terme and further particulars 
address Munn & Co., 361 Broadway, New York. 


Scientific American 


DecEMBER 13, 1902, 


One Wire—Triple Service 


An EXTRA LIGHT and Power fora MOTOR FAN, without loss of @ 
ORIGINAL LIGHT in the Fixture 


THE VETTER CURRENT TAP 


The only Socket that will do the work. Easily attached to any fixture. 
SAMPLE, POSTPAID, $1.00, LIBERAL TRADE DISCOUNT 
Send for circular. Sold by all Electrical Supply Houses 


> EB, MEVROWITZ, ssc: 104 East 234 St, New York 


and Patentee, 


Mullins’ Galvanized Steel 


_ INDIAN CANOE 


SECTIONAL. 

Saves Freight. Con- 
venient for Storing 
and Handling. Low 
in Price. Durable. 


IN THE INTERESTS OF HEALTH 


pure water isone of the first neces- 
sities. Pure water nowadays isal- 
most impossible withou t tilfration 
bu: many so-called filers are flat 
failures because they are faulty in 
principle. ‘lo be certain of secur- 
ing the Purest water from your own house 
supply, use the 


Send 
forour 


Handsome bilgi ag BERKEFELD FILTER 
Catalog.New 384 Depot St. » Ohi 
fis DE Derk Sele, ORs. whose cylinders of Infasorial Earth 
retain every particle of solid matter, and 
MODEL MAKER fynake Models for miectr ca) ang | pass through. A perfect iter, used im the Health De- 
machinery. M. SANGER @ Cortlange Roa rata YORK. partments of the Baier cities, the hospitals. laboratories 


and Government institutions. 


BERKEFELD FILTER COMPANY 
4 Cedar Street NEW YORK 


NAME PLATES—EMPLOYEE CHE KS 
“KEY TAGS.BAGGAGE C’KS & BADGES - 


J.ROBBINS MFG.CO.58 KNEELAND ST. 
SEND FOR CATALOGUE ****-BOSTON, MASS. 


Dyke’s Improved Circulating 
Pump, $5.50 up. : 


Dyke’s Radiators, Jump 


Spark Devices, etc., are 
the Latest. . .... 
St., 


A. L. DYKE, 1402 Pine 


St. Louis, Mo, 
‘Send stamp for Catalog. 


Volt Ammeters 


Pocket size. but large enough for accuracy 
and practrical use. V arious ranges for test- 
ing batteries, electric lizht, telephone and 
other circuits, etc. Also, Voltmeters and 
Ammeters for general measurements. 


CB Send for Circular. 
L. M. PIGNOLET, 
80 Cortlandt Street, New York, N. Y. 


The PERFECTION 
STOPPER 


FITS ANY BOTTLE after uncork- 
ing, absolutely air-tight. Re- 
tains the gas in carbonated bev- 
erages. At druggists and dea- 
lers, or sent post-paid for 25c. | 


Perfection Bottle StopperCo., **¢itago° 


A Splendid Christmas Present 


Ry. MARYLAND TEA STRAINER 


Solid .925 Sterling Silver ; 
Repousse Floral Design and Golden Bowl 


A BEAUTIFUL PRESENT FOR A WOMAN OF TASTE 


S$ 00. 


Each 
Postpaid 
GUARANTEE-—If this Tea Strainer is not{perfectly sutistac- 
tory in every way, we will refund your money. 
Reference—Any Bank in Baltimore. 


BALTIMORE STERLING SILVER CO. 
17 No, Liberty St. BALTIMORE, MD. 


Swing Strop oy 


oo een ren ee with Razor Pocket. 


i ‘5 PATENTED JUNE !7 -1902 
cS This new style is very convenient for 
both home and travelling use. Your Razor always with your Strop. 


No. 986-8, Polished Linen, extra selected Ilorse Hide. Morocco Case stamped in Gold, price $2.00. 
No. 877-8, Prepared Web and Oiled Leather. Leatherette Case, price $1.00. 
No. 979-sw. Single Oiled Leather two stropping aurfaces. Leatherette Case, price 75 cents. 
theane postpaid if your dealer cunnot supply. Send for free catalogue—contains valuable information for 
ose who shave. 


J. R. TORREY & CO., P. O. Box34, Worcester, Mass. 


Improve Your Circulation 
by using ‘he 


LOBEE PUMP 


Increases and gives 2 pos- 
itive circulation to the 
cooling water tor all Gaso- 
line Mot ors. 

Sim ple, Cheap, Durable. 
Efficic nt, easy to apply, 


LOBEE PUMP & 
MACHINERY CO., 
18-20 Terrace, Buffalo,N.Y. 


TORREY’S COMBINATION 


A primitive method of locomotion used in Ecuador, S. A. 


Simptlicity, Durability, Reliabiliy, 


are the three cardinal virtues In motor-carriage construction. 
You will tind them in their highest development and efficiency in 


Res » > TOURING 


CAR. 

Built for practical, every-day service, on all kinds of roads 
in all kinds of weather, the Rambler bax proved itg genuine 
merit under all conditions. Its many points of ‘superiority are 
ttated in actail in our 
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series of articles having cuts of some of the more effi- 
cient engines of this type-the Parsons’, De Laval, Dow, 
etc; with exhaustive tables giving the result of tests 
and much general data on the subject. Contained in 
SUPPLEMENT Nos. 1306, 1307 and 1308. Price 10 
cents each, For sale by Munn & Co. and all newsdealers 
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By F. A. CRESEE, M. E. 
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the best methods employed by the most success - 
ful Inventors in Landling their patents. It is 
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The National Automatic Needle Co. 


commenced actual business in June, 1902, 
by the distribution of a few thousand gross 
of its Self-threading Sewing Machine Nee- 
dles. There was otherwise no advertising, 
no agencies. The news spread like wilde 
fire. Those who tried them speak about 
the comfort, labor-saving qualities, and of 
the strength being equal to that of any 
other needle. The result is, as shown by 
the examination made by the noted chare 
tered accountants, Messrs. Barrow, Wade, 
Guthrie & Company, bona fide orders are 
on the books of the Company amounting to 
73,019 gross, amounting to $321,895, or an 
average of $4.40 per gross, which will leave 
a profit of $2.74 per gross ora little over 
$200,000, when these orders are all delivered 
and settlements made. 

This amount of business covers a period 
of about five months’ operations and will 
net about 60 per cent. per annum on the 
entire capital stock of $1,000,000. 

With a sale of only 1,000,000 gross out of 
the 67,000,000 sold annually in the United 
States alone, there would bea profit amount- 
ing to about $2,000,000 after leaving $75,000 
in the treasury for operating expenses. 

The factories of Troy, New York, alone 
consume 1,800,000 needles per annum, and 
Troy is only one of the hundreds of Ameri- 
can towns and cities whose chief industry 
consists of the working of fabric materials, 

The needle manufactured by this Com- 
pany is a great improvement over the old- 
style needle in that it is Self-threading ; 
that is to say it can be threaded instantly 
in the dark or with the eyes shut if desired. 

Bear in mind that we do not come to the 
public with an untried experiment. Our 
Self-threading Needle has been under actual 
test for months past, both in private homes 
and in large manufacturing plants; the tes- i bE ea = 
timonial and congratulatory letters with H é [vier 
which our office has been flooded as a result 
of these tests, demonstrates the popularity 
of the needle and the demand is constantly 
increasing. 

We have contracted for 200,000 gross of 
needles to be manufactured abroad at a price 
which warrants us in having the needles 
ie in that country even though we pay 

uty. 

We only desire to seil enough stock to 
get the necessary capital to build a factory 
and equip it with the proper machinery, 
We now are offering a block of the treasury 
stock, full paid and non-assessable, for 
$10.00 a share. Within thirty days it will 
advance to $12.50 per share. 

Write us for further particulars, 
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An American Encyclopedia for American Readers 


A NEW CENTURY demands a new ENCYCLOPE- 
DIA. As time advances, knowledge increases. 


To sum up that knowledge a new Encyclopedia is 
required. 

As President Eliot of Harvard says, ‘‘ The world has been made over since 
1850.’’ But the greatest advancement has been in the past 15 years; with the 
marvelous growth of human knowledge in these recent times, the possession of 


a thoroughly up-to-date Encyclopedia becomes an absolute necessity. Such a 
work is now offered in the new 


Encyclopedia Americana 


Produced under the skilled editorship of FREDERICK CONVERSE BEACH, 
Editor of The Scientific American, assisted by nearly 300 eminent specialists. 
The Encyclopedia Americana is designed to be for Americans what the Ency- 
clopedia Britannica is for the British people. 

It is the one distinctively American Encyclopedia. While universal in its 


special aim has been to do such full justice to American subjects as to make it 
the standard Encyclopedia for American homes, 

It is‘absolutely the latest, the most complete, the best. 

It is up-to-date, authoritative and superbly illustrated. 

New Text, New Type, New Maps, New Illustrations. 

Every article is new, fresh and readable. 
This Great Work has received contributions from eminent authorities from 
the Universities and Colleges, from the Government Departments at Wash- 
ington, and from practical experts standing in the front rank in the partic- 
ular fields of knowledge which they cultivate. 
TERMS OF ISSUE.—The ENCYCLOPEDIA AMERICANA is is- 
sued to subscribers only. A great undertaking of the kind must 
have the cordial support of all Americans, to secure which the 
publishers do not hesitate to approach them directly. They 
offer a work of the highest authority, abreast of modern 
times, embodying the results of recent learning, discov- 
ery, scientific and artistic achievement, and at less 

price than works of inferior value. 


Scien- 
tific Ame- 
rican Club, 
1jo 5th Ave. 
New York. 
Gentlemen : 

Please send me 
full particulars of 
your Americana, 
and the details of your 
special offer to members 
Ai the Scientific American 
Club. 


Complete in 16 Superb Royal 
Octavo Volumes 
Fill out the Coupon or write to 


Scientific American Club, 
170 5th Ave., N. Y. 
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The foilowing are a few letters of com- 
mendation, among the many we heve re- 
©eived. The originals can be seen at any 
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CAPITAL 


$1,000,000. In 100,000 shares of $10.00 each. 


FULL PAID AND NON-ASSESSABLE. 


scope, covering the entire field of human knowledge and investigation, the: 


time in our office: 


To Whom it May Concern—The Automatic Needle 
has been used in my house for about two months 
and is found all that they are represented to he, easy 
to thread and very convenient in all ways and stand 
the work as well as any needle that has heen used 
on my machine before. I haveasyet my first needle 
to break. Yours respectfullv, 

Mrs. E. F. DOEPEL. 


DENTON, TEXAS, Oct. 19, 1902. 
NaTIONAL AUTOMATIC NEEDLE Co.: 
Dear Sirs—The Self-Threading Sewing Machine 
Needle is one of the greatest inventions of the age, 
It is destined to come in general usein every family. 


Yours very truly, 
W. A. PONDER. 


Office of WHITE SEWING MACHINE Co., 
BosTon, Mass., Oct. 2, 1902. 
NATIONAL AUTOMATIC NEEDLE Co., 
150 Nassau Street, New York, N. Y.: 

Gentlemen—I have been trying your Self-‘Thread- 
ing Needle in our “ White’ Sewing Machine and 
find them very satisfactory indeed, and have quite a 
demand for a self-threading needle, 

Have youappointed a New England agent? What 
offer can you make us to handle them exclusively ? 
An early reply will oblige, 

Yours very truly, 
J. E. Wattis, Manager, 
White Sewing Machine Co. 


The National Automatic Needie Company 


Organized under the Laws of the State of New York 


WHITE Prains,N. Y., Oct. 18, 1902. 
NATIONAL AUTOMATIC NEEDLE Co.: 


Gentlemen—Having witnessed the working of 
your Self-Threading Sewing Machine Needle on 
Several occasions, and the severe test it was put to. 
upon the finest silk fabrics and the coarsest woolen 
goods, also its sewing through 16 and 32 thicknesses 
of sheeting cloth, Iam glad to say that its durability 
and practical usefulness has certainly been demon- 
strated to my satisfaction, and I am more than 
Pleased to be a small stockholder in your company. 


Very sincerely yours, 
W. P. MAYNARD. 


~~... NOW READY .... 


Revised and Greatly Enlarged, 
2 Octavo Volumes. 


Twenty=Third Edition 


| 
3,100 Pages. 900 Illustrations. 
Cloth Bound, Postpaid, $5.00. 


Half Morocco, Postpaid, 7.00. 
Or Volumes Sold Separately: 
Cloth, $3.00 per Volume. 


a 
were BY << 
clence George M. Hopkins Half Morocco, $4.00 per Volume. 


XPERIMENTAL SCIENCE is so well known to many of our 
readers that it is hardly necessary now to give a description of 
this work. Mr. Hopkins decided some months ago that it would 
be necessary to prepare a new edition of this work in order that 
the many wonderful discoveries of modern times might be fully 

described in its pages. Since the last edition was published, wonderful 
developments in wireless telegraphy, for example, have been made. It 
was necessary, therefore, that a goo deal of new matter should be 
added to the work in order to make it thoroughly up-to-date, and with 
this object in view some 200 pages have been added, On account of the 
increased size of the work it been necessary to divide it into two 
volumes, handsomely bound in buckram. It may be interesting to note 
the following additions that have been made to these volumes : 
Volume I contains in addition to a large number of simple, well 
illustrated experiments, a full description of a y%oH. P electric motor 
made expressly for illustration in this edition of bs pagan at 
ScIencr.” It is an ENCLOSED SFELF-REGULATING electric uae he or a 
Tio volt cirenit. It can he operated by a current poms 110 yer aan : 
socket, yielding a full ¥ H. P.. or it may he used asa aeentTl Maca: 
ing a current capable of operating three 16-candle power, I10 vo! teh to 
aca lamps. | The conenenen of i aes is perfect enoug: 
mit of enlarging or reducing its size if desired. we 
Volume IT contains much on the general subject of elect 
besides new articles of great importance. Among these the su fect « 
alternate current machinerv is treated. Wireless Telegraphy and Tele- 
phonv receive attention. Electrical Measuring Instruments, The Electric 


Clock, The Telegraphone, Experiments in High Voltage. The Nernst Lamp, and Measuring the Heat 
of the Stars are all thoroughly illustrated and described. 


The unprecedented sale of this work shows conclusively that it is the book of the age for 


teachers, students, experimenters and all others who desire a general knowledge of Physics or Natu- 
ral Philosophy, 
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200-page book, The Origin and Treat- 
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published. Sent of charge to any 
person who stammers for 6 cents in 
stamps to cover postage. Address 
The Lewis School for Stammerers, 
Apevatpe St., Detrort, Micn. 


Z 
Geo. Andrew Lewis 
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Sizes 10 inches to 84 inches Swing. 
The only complete line of standard 
PATTERN LATHES built in America. 
Built ascarefully as an Engine Lathe. 
We issue a special catalog P-2 which 
gives all the details. 


FAY & SCOTT, Dexter, Me. 


IF YOU WANT A 
PHONOGRAPH 
See PAUL HELFER, 


who has worked in Edison laboratory for years, 
1557 3d Ave., near 87th St., 
416 Gth Ave., near 25th St., 
New York. 


Postal Scale $1.00 


Tells at a glance postage in CENTS on ail 
mail matter. Capacity, 1 pound by half 
ounces. 3 inches high, Cuts down the 
stamp bill. Useful and attractive pres- 
ent. We make several styles from 81.00 
in nickel, as shown, up to $6.00in sterling. 
If dealer doesn’t sell it. we prepay on 
receipt of price. Catalogue P. free. 


Pelouze Scale & Mfg. Co. 
132 W. JACKSON BOUL. CHICAGO. 
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LIGHTING EQUIPMENT 


271-3 PEARL ST., NEW YORK CITY 


Scientific 

American 

Supplement. 
PUBLISHED WEEKLY. 


Established 1876. 


HIS journal is a distinct publication 
from the SCIENTIFIC AMERICAN, 
andis designed to extend and amplify 

the work carried on by the parent paper. In 
size and general make-up it is uniform 
therewith, covering sixteen pages, hand- 
somely illustrated. It has no advertising 
pages, and the entire space is given up to 


the scientific, mechanical and engineering ; 


news of the day. A year’s numbers (52) con- 
tain about 1,300 handsome illustrations. It 
differs from the SCIENTIFIC AMERICAN 
in that it contains many articles that are too 
long to be published in the older journal, or 
of a more technical nature. It contains re- 
ports of the meetings of the scientific so- 
cieties both in this country and abroad, and 
abstracts of many papers read before such 
societies. Wh2n taken in connection with 
the SCIENTIFIC AMERICAN, it places 
before the reader a weekly review of the 
latest and most important discoveries and 
the most advanced technical and scientific 
work of the times all over the world. 
The SCIENTIFIC AMERICAN and the 
SCIENTIFIC AMERICAN SUPPLEMENT 
form a library in themselves, and mostly of 
information not obtainable in any other 
publications. Sample copy free. 


Price for the Supplement, one year, 

COMBINED RATES for the Scientific 
Ainer:zan and Supplement, both to 
one address, for one year 7.00 

Allthe back numbers of the SUPPLE- 
MENT irom the commencement, January 
I, 1875, can be had. Price, 10 cents each. 
They are never ovt of print. 

Supplement Catalogue.—This Catalogue, 
new edition of 1901, gives the title and 
supplement number of early fifteen thousand 
valuable and important Scientific Papers or 
Essays. Sent free to any address. 


MUNN & CO,, Publishers, 
361 Broadway, New York. 


$5.00 
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THE NATIONAL OIL BURNER AND EQUIP- 
MENT COMPANY 


Steam and Domestic Burners and Systems of 
“ Lheiprre | Oil to Furnaces - 
Equip Plants and Adapt Furnaces to Fuel Oil, 


CLOCKS 
ARE 


J. G. BRANCH, President, 
ST. LOUIS, MO. 


\SENT ABSOLUTELY O4 TRIAL. 
Guaranteed Not to Slip. 


AND KEEP 
PERFECT TIME 
A WEIGHT RUNS 
THE CLOCK 

THE 


> 
BATTERY RAISES 


Carleton Building, 


“EVER-READY 
BAT TERY © 


N° 24 HEIGHT SIN 
WIDTH 18 


Business Ne & ~*~ 


M = SS Manufactured by WALTER A. ZELNICKER In St, Lous. 
an WAN | 


Railway, Mill and Factory Supplies. 
Wanted KG a 


N? (Q HEIGHT 35°" 
t WIDTH Ss 


AGENTS WANTED 


WILSON’S 


New Green rirsigy 4 Shell 
There's a chance for a live man in every town of 10,000 and Vegetable Cutter 
inhabitantsor over to increase his present income easily and forthe Poultryman. 


Also Bone Mills for making phos- 
phate and fertilizer at small cost for 

the farmer, from 1 to 40 horse- 
Pporer. Farm Feed Mills grind 
fine, and easy. Send forcirculars, 
WILSON BROS., Sole Mfgrs., Easton, Pa. 


75c. Mail 10c 


SHOCKO, 


SHOCKO, dr. is a complete 
medical coi) mounted 
on a polished base. 
metal _ parts nickeled 
and all the features of 
8 more expensi' 
chine. 

In case of nervousdisorders, rheumatism, gout, 
etc. is easily applied by the patient at home with- 
out assistance. Any dry or liquid cell that will 
operate any coil will operate SHOCKO, Jr. 

Priee 25¢ (by mail in U. 8. 10¢ additional.) 
Send stamp for our complete catalogue, electrical 
supplies, dynamos, cast; nee for gas engines, eto. 
L. W. CILLESPIE, Marion, Ind. 


uickly if willing to oper an exhibition parlor or store for 
the display and sale o 


i**Keyless Clocks’”’ 


They are self-winding, run fora year, and are just bein 
introduced to the public. ‘The old hey clocks are going ou! 

j of date —these new style will be preferred everywhere. Able 
parties having $500 or over to invest should write us at once 
and secure exclusive territory. 


Tne UNITED STATES ELECTRIC CLOCK CO. 


ecutive Offices : 405 Broome Street, 
NEW YORK CITY, U. 8. A. 


N9-HEIGHT 51 


9 20 HEIGHT 51 
WiotH “17 18 WIDTH 16°: 


KEYLESS CLOCKS 
CAN ONLY BE 
PURCHASED 
FROM OUR 
AUTORISED AGENTS 
. OR 
AT THE. FACTORY 
MAIL ORDERS SOLICTED 


PROFITABLE BUSINESS 
TO HAVE. THE. 
EXCLUSIVE SALE OF | 
KEYLESS CLOCKS 


THE PUBLIC HAS BEEN 


-D. G. GAUTIER & CO., 


32 Cliff Street, 
' NEW YORK. 


~—3 
NTLE HEIGHT 1312 
WIDTH 12% 


9 See 
N°.22 HEIGHT 53'é~ 
WioTH IS 


A. SCHRADER’S SONI/ELECTRIC SEWING MACHINE MO- 


: tor. - ‘The instructi: ns and numerous illustrations of de- 
Established 1843 tails contained in this article will enable any mechanic 
32 Rose Street, NEW YORK | of averace ability to buiid an efficient motor that will 

Manufacturer of operate a sewing machine. ‘lhe cost ot materials for 


his machine should not exceed five dollars. See SCIEN- 
SUBMARINE AR@OR and | rine AMEniCAN. SUPPLEMENT, No. 1210. _ Price 10 
DIVING APPARATUS 


cents by mail, from this office ind from all newsdealers. 
We carry acomplete stock 


MANUFACTURERS OF 


Bar and Sheet Steel wees 


B of Dresses, Hose and Repair SEARCHLIGHT weet of all Grades. 
Ave winced light apparatus Clear View Acetylene 
eons Ceo mor sre Searenlight STEEL FORGINGS... 


Sail Boats, 
Yachts, Docks, Camping 
Grounds, Fire Hunting. Signal 
laghts, Locomotive Hea:- 
lights,etc. Write fur catal gue. 
American Acetylene Stove Company 
503 Masonic Temple 
Minneapolis, Minn. 


BRIDGE building and inspec- 
tion, and examination of 


Improved Bolt Helmet 


submerged parts of VESSELS WITHOUT DOCKING, 
Blue prints furnished upon application. 


THE IMPROVED STEEL BACK RAZOR STROUP. 
ro 


é 


Xe 


MPROVED STELL BACK RAZOR STROP 


PRICE $1.25 BY MAIL 
' 


RUBBER STAMP MAKING.— THIS 
article describes a simple method of making rubber 
stamps with inexpensive apparatus. A thoruughiy 
practical article written by an amateur who bas had ex- 
verience in rubber stamp making. _One illustration. 
Contained in SUPPLEMENT 1110. Price 10 cents. For 
sale by Munn & Co. and all newsdealers. 


THE BRADLEY STENCI 


Makes Stencils in half : Write for 
a minute, at reduced 
cost of one-tenth cent 
each. 


Is made of the best Shell Horse Hide, 2% x 24inches 
long, prepared and filled with tempered steel, and 
will keep your razorsharp for years without honing. 
Price by mail, $1.25 
If not satisfactory will refund your money. 


E,. A. LONGDEN & CO., Toledo, O. 


Typewriter No. 2 


4] Built on standard principles 
with supetior advantages. | 


A revelation in every | 
feature including 


PBICE $40.00. 


SUN TYPEWRITER oe 
239 Broadway, 
New York. | 


A. J. BRADLEY, General Sales Agent ELECTRO MOTOR, SIMPLE, HOW TO| We sell complete rets of cas‘ings and parts of 
101 Beekman Street, New York, U.8.A. | make.—By G. M. Hopkins. Description of a small elec- | up-to-date model. Also finished locomotives and 

tric motor devised and constructed with a view to assist- , stat‘onary engines and castings. 
ing amateurs to make a motor which might be driven : Catalogues 10 cents in sta.uy;s or silver. 
with advantage by acurrent derived from abattery, and ; SIPP MACHINE CO. Mill Street, Paterson, N. J 
e 4 » NO. 


Dyke's Bike Engine which would have sufficient power to operate a fvot | 
~REMOH JEWELS 


Costing $7.50 up | lathe or any machiue requiring not over one man pow- | 
| 
| Be ates Are Marvels of Beauty 


ve. 


ae Universal Use by Thousands of Manufacturers and 


er. With 11 figures. Contained in SCIENTIFIC AMER- ; 
Full Line Bike Motor !°4% SUPPLEMENT, No. 641. Price 10 cents. T'o be | 
Parts. 
Upon receipt of your name and address 
a magnificent catalogue containing near- 


. had at this office and from all newsdealers. 
A. L. DYKE, 1402 Pine St. 
~ ly 400 handsome engravings of arti 


Si. Louis. | Quality-Simplicity-Practicability 


Send stamp for Catalog. ‘These are the three important points studied in the 
‘ manufacture of the widely celebrated 


CRESCENT SAFETY RAZOR 


The quality is as- 
sured from the fact 
that the blade is 


high-class imitation Dia- 
mond and Pear! Jewelry 
wil be mailed 


‘SIGNALING THROUGH SPACE, 
| without wires.—An article by W. Preece, describing the ; 
‘new Marconi system of teiegraphing without wires. 
6illustrations. SCIENTIFIC AMERICAN SUPPLEMENT 
11124. Price 10 cents. For sale by Munn & Co. and all 
newsdealers. 


istic 
and exclusive designs in FR F E 


REMOH JE 


WELRY CO., B34 Olive St., St. Louis 


an 
Jrocess. ‘1 

iicity is shown in 

te ease with which 
1ce blade can bead- 
jasted for shaving 
= or stropping. ‘The 
practibnitv is that every part is interchangeable and 
ext ra phage guaranteed to fit. Sample by registered 
mail for $1.25. 


SOUTHINGTON CUTLERY CO., Southington, Ct., U.S.A, 


Patents, Trade Marks, 


COPYRIGHTS, etc., 
Address MUNN && CO, Soucttors. 


Office of the SCIENTIFIC AMERIOAN 
862 Broadway, New York. 


Office: 625 F St.. Wachington, DO. 
Hand-book Sent Free on Application, 


& Bowen Marine Motor tsa 
those who have used others. ne 
e- 
markable speed control. Best of all, it starts 
when sou start it. Ni handle or crank is used. 
Our patented igniter is absolutely unique and 
4 always instant and positive in action. It is 
J really the oniy perfect and satisfactory igniter. 
Motors complete from 13¢ to 25 h. p. ready for 
installation. We also build handsome launches 
Jon motors installed and ready to run. Send 
or Ue. 


“RAY & BOWEN 
35 Mill Street, Auburn, N. Y. 


The Fa 
revelation Yo 


liable, safe. durable and easy to operate. 


Rush’s Royal Acetylene Generator. 
Homes Stores Ohurches and Towns Lighted, 


The brightest light and the best machine. 
Offered in Rush’s Dissol ving Process for Acetylene. 
If you wish the best there is only one. 
hy not let us place it in your bome 


50 per cent, SEzTEs,, than city gas or electricity. 


TANKS FOR EVERY POSSIBLE PURPOSE 


« CHEAPER 
A is a wonder. 
but of only one quality—the best—are mace in every size in our factory. We makethem all of Cypress—the onl: for acetylene is 
wood that will last for ages, resistiny alike the action of time and weather. We make Tanks and Vats for Rail. Our Mantle Burner Price, $2.00 
: roads, Distilleries, breweries, Hotels, Factories, Waterworks, ‘'anneries, etc. J. K. RUSH 


G. M. DAVIS & SON, PALATKA, FLA. U. S. A, 19 Bristol Street, CANANDAIGUA, N. Y. 
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id 


ESTABLISHED 1847. 


Corte CGARS Waltham Watches. | |E.B.ESTES& SONS 


“MADE AT KEY WEST.— <9 ‘ 
These Cigars are manufactured under Put a girdle round Eastern 


the most favorable climatic conditions and 93 

from the mildest blends of Havana to- about the world. Woodworkers 
fee Teo Boer vey hes pune ** The Perfected American Watch,’” an illustrated book 

money. Send for booklet and particulars. of interesting information about watches, will be sent MANUFACTURERS OF 


CORTEZ CIGAR CO., KEY WEST. 


free upon request. 
American Waltham Watch Company, H dl 
Waltham, Mass. an es 
TURNED-WOODEN BOXES, 


MAGICLANTERNS J fanaa 


for Public Exhibitions, Church Entertainments, 


PALATABLE 
WATER-STILL 


prroduces an absolutely | for illustrating sermons. Many sizes, all prices. Chance FANCY HARDWOOD BOXES 
f mak a 
ter for manutacturing pe ely lggaaa capital to money. 260 page Office, Sales and Store Rooms 


saple e! MCALLISTER, Mtg. Optician, 49 Nassau Street, N. Y. 45,47 & 93 John Street 


The New England Watch Co. NEW YORK 


fallons distilled 

A watch is an important 
feature in transportation on 
land and sea. Our watches 
are sent into every corner of 
the globe. They arecarried 
by the traveler everywhere. 


( . Write for catalogue. 


THE NEW «——- 
WINTONES 


U.S. A. 
Beyond question the most luxurious and 
complete high grade automobile ever man- 
ufactured in America. 


COLD GALVANIZING 


AMERICAN PROCESS NQ ROYALTIES 
SAMPLES anol NFORMATION on APPLICATION 


NICKEL 
Electro-Plating 


Beauty and Utility 


Every business man knows 


Apparatas and Material. 
The novelty of patterns we ig 


show as well as the range of 
styles places us as leaders 
of the world in the manu- 
facture of watches. 


janson Acaniase 


ark. N. J. 
1 Liberty St. N. ¥ 
30 & ba ip Canal 
hicago. 


lated to any desired length 
below the coat sleeve ai 
by using = 


Washiurne’s Cuff Holders f 


Ener. can, pe instantly attached or de- 
tached. never come loose—have a 


Szxp Your Bustvess Carp 
FOR CATALOGUE, 


It will be in the bands of agents and at 
our branch depots in a very few weeks. 
Twenty H. P. motor. new body design, ete. 


We are constantly bring- 
ing out new designs. Our 
belt watches are the very 
latest novelty in watches. 


MOTOR 
CASTINGS 
$7.50. Prints 
and full instruc- 
tions furnished 
with each set 
The only com- 


plete set on the 
market. 


CHARTER ENGINE 4 


Any PLAce 
NHI sy Any One 
FoR ANY_PuRPOSE 


Statlenatics, Portables. Sawing Outfits, 
Hoisters, Engines and Pumps. 
KI. soline, Gas, Distillate. 
Send for ‘Tiustrated Catalogue ana Testi- 
monials, and State Your Power Needs. 


CHARTER GAS ENGINE CO.. Box 148, STERLING. ILL 


If interested in knowing more, write us. Illustrated catalogue on request. 


Sample pair of Cuff Holders 
sent by mail on on receipt of 20c. 


AMERICAN | RING co., i 
Box 8. Ww aterbury, Conn. 


Ladies’ Enamel watches 
by of exquisite design and the 
®) daintiest of colorings. 


THE WINTON MOTOR CARRIAGE CO., 
Factory and General Offices, CLEVELAND, O., U.S.A. 
NEw YORK CHICAGO BOSTON PHILADELPHIA 


DOWER AIR PUMP Sentcres 


, MALTBY 
ADORESS ye 11 CLINTON ST..BROOKLYN.NY. fi al 


Men’s and Boys’ Watches, 
open face and hunting. 


Catalogues on application. 


H wrint for your friends and Sotyalntnnces Our | 
= 


MobEL PRINTING PR nn 
vely stuall cost, puts a sure source of insane in mon 

X. Work at odd moments can be made protitable. 

Easily fearned and operated. ‘ints from a business card 


toasnull newspaper. the Model Prin 


EF re e Presa, Dept. 8, 708 Chestnut St., Philadelphia, Pa, . 


Belting |!) CaTR = = 
Test EVE Iaeeee | 


‘‘Royal Worcester ’’ old-fashioned oak- 
tanned belts known as the best—initial 
cost highest— operative cost lowest. 
Greatest belt power transmitters the 
world has ever known—5so years repu- 
tation back of them. 

Let us send you a sample belt to test, 
and to be returned free of expense to 
you if not entirely satisfactory. 


THE NEW ENGLAND WATCH CO., 
Bex 25. Factories: Waterbury, Conn., U. S. A. 


He rune 


Dress 
for 


Comfort 


President 


Suspenders 


For the holidays 
are in single pair boxes. 
Nice presents. 
Fifty cents and a dollar. 
Ask at favorite shop, 
or post prepaid from 
C. A. Edgarton Mfg. Co. 
Box 222 G Shirley, Mass. 
eee conse begins trent nee: 


GRATON & KNIGHT MEG. CO. 
Oak Leather Belt Makers, Worcester, Mass. 


JESSOP'S STEE 


TOOLS, SA 
Wé JESSOP & SONS L2 9} 


SOHN S 
All a llvarietices at lowest prices. Best Railroad ' 
(id AG iss agon or Stock Scales made. , 


R 
S 


ie) 


Also F000 elon articies, including Safes, ; 
Sewing Machines, Bicycles, Touls. etc. Saye | 
Money. Lists Free. CHICAGO SCALE CO., Chicago, Ill 


THE BRIGHT WHITE LIGHT FOR 


Lustre, || 00d Soap—Healthy Skin 


ic TAPARAMEL cunestyae 
PIAL See 


Intensely brilliant, ver; kerosen | 
1 cent per hour. ‘or copy Franklin Institute award : Your skin cannot get along without soap and retain its healthy condition. ry 
and lists of Stereopticons, loving Pictures and Slides. *)| Nature throws off the impurities of the system through the pores and nothing 

WILLIAMS, BROWN & EARLE, but good pt gure Soap will absolutely cleanse the surface of the body from 


Dept. 6, 918 Chestnut St., Philadelphia. such impuriti 
FAI IRBANK? 8 GLYCERINE TAR Seap is the best Soap made for this pur- 


DICKERMAN’ s DURABLE | pose. It cleanses thoroughly, stimulates circulation, makes the skin soft _and 
velvety and acts asa general antiseptic. It is made of Pure Glycerine and Pine “ ‘ 
AMERICAN DESK & STOOL CO., Tar, two of Nature’s best balms for skin and scalp | 
33 Howard Ste ~~ Just Kast of 434 B’ way. Good Grocers and Bruggists will supply FPAIRBANK’S GLYCERINE TAR 
ork City. Soap at 5 cents a cake. 


{ If you have any trouble in finding it write usfora freesample cake, postpaid. 
RIVETT LATHE! |= 


THE N. K. FAIRBANK COMPANY, Dept. T, Caicaco. 


No up ro-date manufacturer can odes, 
afford to do without it. i 10 gold circles from 10 Fairbank Glycerine Tar Soap 
a GOLD MEDA I CALENDAR FREE { cartons, or 20c in stamps will secure the Fairy Plate PRICE $250.00 
yc Calendar for 1908. This is the handsomest and most . 


artistic Calendar creation of the year. Besides the Calendar proper. it contains four d ’ Fitted with the New Orient 3 H. P. Motor. 

perfect lithographic repreductions of hand-painted Vienna plates. md to-day. Speed over 40 Miles per hour. 

The Most Powerful Motor Bicycle in the World. 
Write for Particulars. Agents Wanted. 


WALTHAM MFG. CO.. Waltham, Mass. 


AT THE PAN-AMERICAN EXPOSITION, | 
"Send for Catalog._28 


Faneuil Watch Tool Company, | 
BRIGHTON, BOSTON, MASS., U. S. A. 


© 1902 SCIENTIFIC AMERICAN, INC. 


